

Million, 


i Uiouiand 


^ TSilts 










m . 
m » 

- ^ ' . m m 

p p 2 ^ 

ass 




/a 
a 

a fl a> 


g fi © 
^ S fl ' 


Digits 


1, 2 . 7 i^, 3 6 , 5 



rf/\^ To make it easier to read nmnetale f or large niimbersj tne,,^.- j 
' names of th© digits^ ^ the place-value name and the period name 
= are used* 'To read the numeral in the table above begin with the 
period on the left^* Read the digit or dljlts in th§ first period 
as one nianerar^ followed by the name of the period ^ ae 'lone 
^> million _ " * I 



^en read the second group of digits as one nianeralj follovfad 
by "sfche name of the pirlodj as "two^humdrfed seventy-four thousand". 



;^ad the third group of digits as^ one numeral without 
t^ie^^tripd name, as "thra slxty-fiv^"* 



Bie complete nimeral is read, "one million^ two hundred 
iventy-four thousand j three hundred sixty-five". 



-Ba what'^plaoe Is. ©ach digit written in the numeral l,a74#365? 
How many cominas were used in writing this ni^trai? 
^Why,is.each' period Mpal^atfd by a ^^c^ , 
B^laln how to place ^the commas to help you tead a numeral* "^^^ 

Bead each of the folW>wing nvuneTOls* » 

/ 7.862,419 l8,7h 5*4^0,103 

: ' : 9,030,210 564, 300 



As 



14 
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1 . What number is reprasentad by 'the symbol 3 *ln each numt^al - - 



below? - ^ , 

bV 98,532 . e-) ■ 6, 3f 1,524 

2* WtltSi the deolmal^n'uraeral for each theie,, - . 

a) Six 'thousand, nine hundred thirty-seven 
Trv^'^"^^~b)"^^^ m eight thdusandV thfrte^ ■ ^.^^^ 

. V; a) ^ Foiir^ hundred thirty thousand, nine hundred nlnety-*nine 

d)j a.ght million^ three hundred five thousand, two hundred 

:> J fifty-^ur , . 

; V; ^ V ' m) Two million, ^eight Imndred twenty thousand, (mB .^.^., 

- 3* - Write the name of eaoft numeral in Ej^^plse 1. , . 

^ i i&airi twister e ^ * ^ ' 



4. Write th© deoiraal numeral for each, of these* 

: ft) TOanty-two* million, four hmdrefl seven thousands three 

■> ^ " ^ * -i '■ ■ - . ■ ■ •= • = ' ;'=:^ v-.:. 

. ' •'■ hundred sixty-one ; / - v 

■^■"^ ■• ^ ^ ■■ ^ ^ ■ • ; . - ^ . ■ ^ - ' - . ■: ^ v.. 

i X - b ) Seven himdrea thlrty-^eix million , five hundred V r . 

< twenty-fly^ thousand, two hundred thirteen 

v" p) xjttiree forty thousand^ six ^ ; 

V 5. Wri largest possible' nine-place dagimal nmeral using » 

the digits 3> ^, and 6 Just once, and ai^iq^iy ieros as v. r v 

--^^^---^-^^=^rtaoasttryg^-^----^ --^^^ . i -^^ . . . -....i^...: ■ .............U'-y...^ ■.. ^ .^-...^.j.^:..^.^^^^ 



: EXPANDED NOTATION 



'So better understand a number, we learned tV ad'd thf numbers 
"'represented by each d^it i?^ "thrf tfbneril for thatsnumborV For 
"mmle, we learned that 352 can be though> of as 300 + 50 + 2.,- ^ 

Since 300 means 3 iiundredei we can write It as (3 x lOO)., 
:"^50 means 5 - tens, 6hlch cah be written ae (5 X lO)'. 2 ^ onss ' 

can be written as l). Writing 352 as . ^ 

. (3 WlOp) 4- i{5 X 10) + (2 X 1) IB ^called expanded notation . 



Look at the numerals In the chart below. Place values are 
written at the top of the chart. Use the chart to help you see 
how these numerali are wrltteh'ln. ej^anded notation,. 



8 



t 



8 



8 



8 



m (4 X 1000) +'(2 X 100) + (8 X 10) + ( 3x1) 

■■ . ■ N ■ 

(2 X 10,000) + (3 X 1,000) + (5 X 1,00) 

:--Nr-C8 ■ K^HL0)-i-4^-x-l^— — - 



m {$ X 100,000) + (2 X 10,000) + (8 X 1,000) 
+ (T X 100)^ + (3 X 10); H (5 X l)^' . J 

m (7 x l, 000, 000) + (9 X 100,000) 

' + (4 X 10,000f) + (3 X 1,000) + (2 X 100) 

+ (I X 10) I (5 X 1) ' - . ' 



...... 
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rclse Set -i^ 



1^ Mrl1?e the decimal numeral for eaoh of these folloiring In ' ^ 

expanded notation* ^ . . " " ' . ' -'"^ 



p a) 8,134 \ ' ^d)^ 2,591*622 




X>) 2/236 " e) 49j525 

' c)'" a4,b92" , f) • 835,73J. . , . 

' ■ - . ' , ^ •'' ' . • 

2. ■ ^ft-lfce the deejmal nraneral "for each of„ these. ' . 

a) . (4 X-1,000), -h-XS X 100) + (2 X 10) + (3 X 1)' . ' . : 



""""T^'^b)^'^ 0 irr^o^o)^+" (8 xaoo)^ + (i xTo)" + (7 ^x ijf' 

• . , . o) (2, X 10,000) +.(2 X 1,000) + (9 K 100) + (6 X 10) 

+ -(5 X 1) ; : ■ 

' d) (9 X 10,000). + .(3 X 1,000) + (7 X 1^ + (If X 1) , 
: ''e) ' (8 X 1OO,0O6)*''-^ (1 x iq^Qm) + (6 X 1,000) + (5 X l6o) : 
J .+ (9 X 10)^+ C^ X 1.) • ^ 

3* " Vfrlte the ideolmal numeral for eafth of thes^. I^aok ear#fully 
at this exerelse. " . *, u 

a) " (e X IC) .+ (3 X 100) +.(5X1) ■ 

b) (4 X 100) + (1 X 1,000) +-t7 X 1) + (^ 10) ' 

V 1 (6 X 1) + (9 X 1,000)'+ (2 X 10) ' ; w 



_Oi:_X„l 0,_00_0)_:_+_( 8_^_1 p_)„ + _( 2_X:_1 )_ +_ J2._xl00)^ 

+ (7 X 1,000) \ . ' " V ; 
e) (8 XI, 000) + (^ X 10) + ik X lOpjCiro) + (5 x l) 
H (6 X 100) 
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* / 



hj^i- IfiAINTWISTER, Vill in. the blanks sg\ttieBe i^tj^Siatfirf^" 



.■ "-!. ' sentences 9,re true,' . » , ■ : " ^ - . , ' . 

•:Vr5aYT7'(ji> x ioor+\(5 x i|,-oiq) + (s u r^ooo) + c€-x^i)\+.' c ' )- 



8^ 



■'bT (9 >s 1,000) + (8 x 1) + ,(r ) + (i x>o,ooo) + (.8 x la) , 



■ 3 w . 

7V .:r 



".^ 19*588 



> c) i9 x.lo)+('' ' )' + ,(8 X l-po) +■ (6 K io,:m6) ^ ) 
'f^..+:,Cr^ 100,000) ^ 263.,897 '"^ - i^J-- 



•,-r'...- 



V,. :''H.;4ao,358.' ■ . 

v^^i^^^t ■ ■:■ ' . . ...... 



+ -(2 K 10,C^) + ,( ^ + (8 X 1) 



■ 1- 



is 



7 



;:J^yf^.-^ l'BBlh^ are ^gx&mples yherw£R% ; some of .th^^imys a himberL^fe 



• be named. 

f r- t ^ 




A. 



= .^-f I - • ■ / 



25jOO0 »' 2 ten thousands + ? thoufand'i^ 
25,000 = 25#000 ones 



- 25#000 ^ 2; 



hundred 1 




426,m5 ^ htandrtd tfiousmnds + 2; ten th 

6 thoi^Einds 3 hundreds + 1 tan + 5 C)nt0 . 
426,315^^^sfr2 tan thousands + 6 thoue^ds 3 hundreds +: 
1 ten + 5 ' ones ^ ^ f 

. ■. ■ ; ' , ■ .-^ ' 

426,315 ^ '426 thousands + 3 himdrede + 1 . ones ; 

■ . . ■ - . . . ■ . . . .. . ■ . . 

426^315 ^ 425 'thoueands +13 hundreds + 15 ©nee ^ j v 
426/315 ^ 400,000 + 20,000 + 6>0Q0 + 300 +10 ^ 5 ^ : # 



1 




is 



5 = 
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3. 



^2. Write the decimal nimeral.^or each^ Qf %e £oiaowlp^' 

-b)r- !mirt3r-af^t.^t0n '^fcoUBsndB + eight toousaftdi "t/C^';*/ " / ' 

a) Pour ten thousands + tvcenty-elght hundreds +v . i 

> f If ty-th3?a© oner ' ; . , ' 

Ifrite each of the folfqwlng as a decimal nymeral. 
a) 365 tens +7 - onee '"^ ' 
~ b) 46 - hundreds ,+ 2 tenp^ 5 ones ^, - 

q) ' 16 thousands ■+ 12 hundreds + ill' ' tens.' v • ■ ^ 

d) ag ten tfiousands -1^ 3- thousands + 73 • ten^ + I6 ones 

4. mte each of the answers In ES^erclse 3 In expanded notation. 



\ 



V 



R^RATIONAL NUT^^ ' 



^ ;^e .!have learned hbw- to _ name.. rational ,nianbers using e^mibolsl. 



- way in whibli we (^g^ wit e itB- name.. 

I - Ihe cha»t below ; ihowa how ws oan ^tend the Iflea of .place- /- 
V : va^^ to th#' 3^^t mf^ tha ones*" place, Ueing thi^, ld#a we 'oin 



4 . ^ 



i 



t9 



.7 



.5 3. 



Ihl^name 



- ? 7 ' 

*7 and the name are name i for the eame 



' * rai^5nal j^iamber. Bcith namee are read in the iame wayi ■ seven' 




namee for the same 



^ Ihp name .53 ^d the name 
rational number Both naines we read in the same wayr "flfty- 



1 



whree htrndredths 



21 



7 - . 



10 
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t .. .'.Nsunes Tike ^ ahd' ^= are called fi^cti/ona . Names l^e 
.7 and' * V53 new axamplts of .dtelmal nraieral^^ We will V 

^UB\aally shorten "dtcimal nmeral" to "decimal". 

Th^'dQt a decimal 1b balled th^ degJjnal point . 

the 7 Is TO'ltten In the t«iths« place. In ,53^ 
ithe 5 ' Is OTltton":iri' the tenths ' place anl the 3 Is^OTltttn 
In the himdredths' place, 

— 1-— j^e- -"r7 -arid - A -names for ^tha -same nimber?-- 
a. Vftilch name is^a decimal? 

h. Miioh name is a fcaction? - ^ 

2. * ^e ^ ^^^^ ^nd .53 nam#a foi* the seme nwib^r? 

a. .Which name is a decimal? , 

. ■ ..... . . • ...... ji 

'P h. Which name is a, fraction? 

4 'Is* -Are *3 "and .03 names for the same ni^ber?. 
Check your anawer hyjOTitlns each name^as^a fraction, 

^ * . 4-, Are ;7 4 and .70 names for the same nt^w'? — 
"• - ^ = , ■= -. * -_ -■ 

Gheck your answer by writing each nftme^as a fraction. 




4 : 



{ < 
Bcere^lse Set 4 



,1. \ Rename each of these as a^eciiml. 



10 100 TTO 10 , 100 10 ^ 100 



2. ' Rename each of thege ai a fraction, 

' *15 .9 ,1 .05 ■ ,60 ' ^ 

3# Copy and finish the following oountlng 6hart using 



.01 


■ .02 


.03 








.07 


^^.08' 


.09 


r-*- 

ab 


.11 


.12 












.18 




.20 


.21 
























, .33 
























-. h 




















.55 






















.66 






















.77 






















.88 






















.99 • 






;XUt..^__IiQQk_at.,_the__deaimals _ln„the_lae_^_oolumn__of_the_che'-rt_Vou. J"^ 



j;v>Just completed- (*10, *E0> .30^ ettfi,) ^oh of these v ; 

^declmalp may be replaoed by another deolflial* (For eKamplej 
.1 Is anothtr name for .10*) To the right ;of the oharfe^ v 
wite another deoajnal jfor each deolmal in the last colymn. ^ 



/ ' ^ i' , 












.51,- 




.90,; 


.80, 


.70, 






.75, 


,65, 


" 8),' 


. v68,- 




.60, 











■ I 



6, Write T 'if th© Wthraatlcal lentence is true. Writ© P 



if ifc is falsa; 



a) 


.50 F 


.5 


b) 


.7 < . 


07 


c) . 


100 


.23 


a) , 


ISO ^ 






BRAINTWISTERS 





Too < 




:.7s >'.8 


a)' 









Gi^. w# rename y as a dealmal? Can we rtname ^ 



as ,a 

deolinal? We can if first we are able to rename it as , a, fraction 

-with -a^denomlnator' of — 10 - o^^lOO, — ^ — 

' We can rename 1^ as We oan rename £ as the deotoalj 

- . ; Also/ wa can rename. ^ as So we can rename ^ 



as the deoliaalj 



Now. rename each^ of these as a decimal 
1 



A 



13- 



24 



we have aearned to think about a dectmal like .73 as 73 . 
"'himdredths. VTa ^eo Imdw^that In: .73'^ th^ 7 Is in th^ tenths' 



,rplac# and the ' 3 is in the hundredths' place, mis gives us 

- * ^'v 

another ^my to name .73? * n 

^ ' . *73 ^ 7 tenths and 3 hundredths. 
In the saune . way J ^ ^ 

.^.^ ^ ^yg"- — ~^ tenths^ and hundridthsT^ 1 7 

We?.alBo can say ^ , , 

- * 8 tenths and' 2 hundredths .'SS* 
In the way# ; . ^ , ; 

■ ^ 3 tenths and 6 hundredths = ' ^ ^ 



. - , - , - . Exej?clBe Set 5.* 
Tl% - P±n±sh ' each^ of -theee — - - - 




■ a) . 


.-^9 




tenths and 


, hmndradt^B. 










b) 


.58 




tenths and 


hundredths. 




Ai 




tenths' and _i: 


hundredths. , 




■ :&o, 




- tenths and 


hundredths i r ^ 


e). 


., .oit. 




tenths anU 


hundredths. 




;\.36, 




' hundred t^g and ^ 


tenths* 



.:a:.: xrto^^'te .tfi© d^ for each of these, 



a). 


5 , 


tenthi and 7 


hundredths I 


; b ) 


. 9- 


:.tentfts. and 3 


hundredths ... . 




iV 


tenth .and/ 6 


hundrpdths — 


. . 4) 


.2 


ten^i 'anfl^ 0 


hundredths - 




6 


: tehths;^^hd 4 


hundredths ^ . 


I f) 


,5] 


hundredths* an4 


3 tenths - 



2Q 
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l-atloml number.' Both namei art read * as "four hundred twf n^y- 

-■ • ■ ' ^ = ^ . . . ^ -^^^ " . . . - . ' _ ^ . . * - . . 

one thousandths". 



\ to .421 the 4 IB written In the tenths t place ^ ^ho 2 . 
is written in the hundredths* plaoe and the 1 ^ is writ ttn.lin:. .... .. 

the thousimdths' place. " ' 

1^" J'^^a and .421 nmes for the aame'riuiriber? - - 

!^ a, Ifliich name is a deoiinal? 

b. Iiflilch name is a fraction? ^ - * 



e) 



.306 3 tenths mnd hundred the and _ 

; 37j^ ^ • • " hundredths and thQuiandths . 
."o^^S^ tenths and lAmdredths and _ 



thousandths. 



thousandths . 



S:^p7. Write the decimal for each of these. 



I? 



a) 


5 


thousandths and 


3 


hundredths 


and 


4 


,ttnths 




It 


b) 


' 0 


- thousandths and 


E 


hundredths 


and 


3 


^ tenths^ 




It 


c) 


6 


thousandths and 


k _ 


hundredths 


and 


8 


. ttnths 




It 


d) 


5 


tenths and 0 -hundredths and 


5 


fchousandths 




It 


a) 


4 


thousandths a^ 


.2. 


hundredths 


and 


0 


tenths 




II 



Il» 

y *ii 

»? • 
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"f^^^^ Jia^^S^^^ a^:*^' 10 or 100 we slr^oull be able-i^^ 



>V to'^lnd dadlmal names for thmm ana fqr nxambers like them* 
We^might begin by thlnklns of counting by tenths . 



The HTOib^r lint "below shows oomtir^ with 
>^.eU^declJnpls and with fractions. We -need _deolmal nymerals_to^ 




^campl^ te *thB-top-llnei 



decimals 



0 .1 .2 .4 .5 .6 .7 .8 .9 

— • — # — • — • — 



r0 — t.; •^^•^ 



24, ^x^f^<fcr^> ^ I. 



fractions lo To lo le IB lo 15 lo lo to To lo lo lo lo lo lo lo lo lo lo 

10 




^ s= eleven tenths,^ one ani one tenth. 



.''*We express this as a decimal nymeral by writing The 
" numeral 1 on the left stands for 1 one. The numeral 1 
^ ' * on the right striinds' for 1 tenth . 



TT"^ ^Uae^ tHlV^ldar^to^^F^SLnd^cbi^lete the^numb^r line 
sho^ above. When wa are thinking In tenths we 
usually" write 1,0 (one and 0 tenths) Instead of^ ^ ^ \^ 



3. Baad each of the following. 



a) 263.45 



. ; . b) 2634.5 ^ 
-V c) 2.6345' 

;!^^J*^.v..3ome times ajcl^d of .numeral is used y^lch com^lnM - 
' jaeelmals tod fractlAiB, TOie^ numeral 1 ^ Is an^axai^^le. 
It names one and three tenths or 1,3 (decJjaal) or 

(fraction). Such a ntmeral Is^ called a mixed form .^ 



a) Read" r 

b) Mmt Is a decimal name for this number? 
g) Wlte a^mtoid foCTi for 7*5* 








D 








35.^^05 


.2^7 


45.5 


.291 , 


45.05 - 


.289 



^_ J. v-^5vl■ 



: 're';*,"*:?- 



flp^^V/fiC^r complete each, of these, ^ 

)$m^-^-^ ....... Ja->"^'- -7.5 8.0..^^ ^ 9 • 0 

H--*v/r^ ..... 





7.5 
3.40 

.20; 

4.75 



8.0 

3.30 

4.80 



64. 



2 15 ife,. 32 148 jij, 52 ^ 





"4. 


'Sft'lte a mlxea.forin name for 


each of th^se. 








22^ 72.15 1^.047 


459.003 


' 78.39 


■it)/* : 

1*- "f 


5. 


Tell the number reprasentacl 


by each numeral 


3. 






. Tali the number rapreatnted 


by each numeral^ 


5. , 



a) 
d) 



321.59 
720.513 



tf) 71.03 
e) , 49.035 



^^^^ 



e) 421.36 

f) • 795.^ 





X 




. . ■ ■ 







22 




" ir)t*^*^75^^and ^2^- tenths 





















; * . ■. ■ . -. 



















^3 



J 34_ 

23 
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you reviewed ^oyxpixisS:r:^^^^M 
-Thls^lB the Idea behind our declmal^-;;:^-;^^:^ 

^X^'41T4^©^^^ Is grouping In sets of five. This 

g^;^^^,\gl^^ nymaral system based on grouping by. v-: 



C XXX}O p 



:~Here is a picture of. a set of thirteen -X'sf^; 

mils sat can ba grouped into 2 sets of 
' five and 3 ones. We shorten this to 23 
^ * (-read ."tv^o three") to nanie the, ^^f^^^ " 

X»m in the set, TAb eat can also ;be ^grouped 
"into 1 set of ten and 3 ones. We .shorten 

this to 13 to get pur ordinar y deQimal > 

^ niBaeral* -To shpw that 23 aomas from ^ 
groupl^ by fives not 'by tens we will 
write the word "five" to the right and 
slightly below the n\;roeral, ^ 



sets Of five 3 NShes, ^ 



13 



means 



t of ten and . 3 ones* 



We 0^1 g3^j^^^ a base five numeral ^and we 





a^^pla B 


reaa it; tjwo i^nree^ j.iv€? , 

^ok at this pictm'e. 

How ffl^^ sets of five X*b are there? 






' Ho^ many X>s remain? 

How would you write the base five nimeral? 
• 

How wovad you read this base five ntmeral? 






.B^^^i^^irrg^-U t-^ -^^..^.^.^...^^v^ , i . , „ , ..Jt^^itt.^ 



24 



35 
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II.^^. a).;.... twelve X»s c) four Xts 



a).;.... twelve X»s 



;iV?.,--^:;-„w-b) ' nineteen X^s- . d) twenty- three _ X«s ^ 



g* ^ Draw a picture that will represent X»i for 

b). 42^iy^ , d) lOjj^^g 

3. Name- the largest number indth a base five niffiteril iiavlng two 
digits* ..." 



4, Name, In base five, the nwiher pdiloh will come just before 
each of these nimbers. /{ ' ^ 

2Pme' 32five .■^5' 



.__f 

25 36 



^f^ '^y^l^th^^^tt^-ei^^ because 9 is one less than 



named 99 Is the largest^ 



Sil 



. .J^'t ^i^Mln^^the base flv© syitem, the number name4 ^^fi.ro tne^l 
l^^>lt'', labgesV^^wS^h'-^iL two-place nmeral*. This la^^because 4 is ons ^ 



'^fV-J^ isV^**' 







Me^^ng 


Notation 






■■■■■■■ r> ■ * 

fives and 4 ^nes 




X3QCX 









^tra is no two-place e^bol In oiir base ten system to 
mean ten tens. We give ten tens the name 1 hundred.' We 
wrltej/this as the ^threa-plaoe numeral" 100, ^ T 

Vflien we aire thlrdcing In base five we think of f ^e 'groT^s 



of f ivte as 1 grox^ of five fives . We can use the name twenty- 



^u^.,,, 1 ^fj^ve fQj, five fives. * 



tjow would the base five* numeral fot* five fives or twenty- 

1 I #^/v ' ' 



five be written? 



..^..Picture , 



anlng . 




yotation'^ 



1 twenty-five, (five fives) ^^^five 
0 fives ^ and 
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.f^'^' J - and 



ones. 



five 



Jm^nty^f Ives ^^and 



fives 



and 



onas. 



\ir±€e the base fl^a nianaral for the num'ber that l3 one 



la^er than eaoH of theee, 

' Vfe'ite thes^ n\sn"bers In hase five notation 
a) OJie Aufflber of this paga in this book 



"b) ^s,.|>Tpber^of cookias in 4 ^dogen. 



q) Biii tQfei'^lujmbap> of pmgas in thig eha>Jer 



5, Make\a%w^ f ive d^hartf^of the nmerali fr^m ^f^^^ 



200 



'five- 
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pv*p' ^ 




,Study^_ tht -ahart- above, ^ dpee , the^numeral^ j tell .us,fl 

vy^iat dops the niiffieral 1^ =4eli ue? / 
,Ai^.v>3,2^ .and. ,22-^,^^* nambs ;f or, tha . same, number? 



@" 33^1 and 18 nameB for tH^e/^eape niMbar? 
Why ar6l 114L. and 34 %aines 'the l^e 'number? 





- • " 15 + 3 ^ 



1 



^\ -^-y^]^ = (1 twenty-five + 1^ flva +,4 ones;, 
""^ f ive ^ ^ ^ - " 

Li^T ^ , ^ - (l K 25) + (1 +,(1 X 4) _ - ' 




29. 



MOffl HBOirr BASE FIVE AND BASE 'TEN NUIERALS 



. i 


Twantj^-f ives 


. Fives 




If - 









So far J t*ien wa hav# v^ltt en numerals in base tivm^ we have 
Itised the place-values that are shoMi above. Can you tell \/rtiat 
ithe niixt plao!^ value vrt.ll be? 

For numerals we will be using right n^, the only place 
. valuei we work with are twenty*! lveS| fives, and ones. 
L.ul_:^..Suppose-.^welwant_to_Qhatfige__illl tO-_.a_b&st_ftw_n\aneraliu^__,_ 



How mmy groups of twenty- five are there in 111? 
What^l8 the remstoder? 

Wtlte the nathematlcal sentence for this division^ process. 



fSOrid itew; Mtr^ f iVe^^^ ari In .11 

How maiiy ones remain ?j 

intenoe for this dii^slon process 




* W»it^ the mathemattcf 
. ^t'viB'pth mathemtical sentences together in a mathematical 
-^sfentenoe which shows how ill pan be grouped by fives arid 
twenty-fives* h . . 

What is the base five numeral for^^MI? '^3... 
Try changing the following base tah-Lnumir|ls to base f^ive 



numerals*. In each part roite the 
shows irtiy your answer is correct # 
a) 12 ^ b) 36 c) 



lematical sentence \^lch 



/ 



44 



41 



d)' 52 



30 



ERIC 



Exerelie Sat 10 .* ■ •_- ■ \ 

1, Draw a set of Xis'. Separate thege''VX's Into . . 
; . groups of ten. How mny Xls are there t Write your 

answer as a base tan niwfiaral. * ' ' ^ 

2. Draw a set- of / X»s. /3e^ara*f - thts^ X's into 
groups of ten, -How raany X«i Ar© th#M? ^ W^ite your 
answar 4s arbasa ten numaral* ^ ^ 

\Zri dhange^tha fo^'lowlni base ten n^anerale to base five 

ii fe- numerals* ■ ■ - ■ - ' ■ - ■ : - ■■■ 

" ; a) U ' e) 23 e) 1^2 - 

" b) 51 . A) 60 - f) ,33. 

Ij. Change tha following base five numerals to .base ten 

5, Which 'la greater? , 

,. ; a)V: 81%ve or . 2M. Saji^^. or 23 . , 

i ■"■ ^ft) . 134^1^3 or -42 d) 40^^^^ or 20 , 



USINO OROUPINQ Bi WTVES-^ 



Vfe use some groupings of flv© in our everyday life. Let 
lis Idok at our syatam of money. Suppose we have 34 cents . . 
B*wa use only quartarst nickel s> and pennies and the fewest 
oGTlnS j we have one quarter^ one niekeli and four pennies* How 
could we vjrlte thli using base five notation? 




; ^ , j Zeroise Set 11 

^Sepaimt~e^thV~fQ^rowlffg"MOunts~of^^^ "iTito^quartBrtf^ 
nlakalSj and cents. ^ Use the smallest number of coins. 



. How much. 


How many 


How'man^ 


How many . 


&ie . five 




money? 


quarters? 


nlekels? 


pennies? ■ 


Rotation 


^camplesi 

cents 










1 ' 


3 


3 




.1) 


23 cants 










2) 26 qents 










" 3) 


29 cents 










4)" 


33 cents 










5), 


: ; 42 pants 










5) 5T cents 










7) 


73 cants 










8) 


S)f cents 










9> 


12^ . cents 




i 







43 



^^trclgd Set 12 



:^ Copy and oompleta this chart. 





Arrange In 
groups oC , 


How many 
group g? , 


How mny 
remain? 


Notation 




three 


2 


; ^ 2 - , / 




"i. '-x x^'- X xT 

■ ^X X- - X'X , 


four 








''a. x'x X X X X ' 

X 

XX XX 


four 






' . ___!_ 


3. XXX X X 
' X X X X 


seven 

. ■ . -J. ■ . . 






1 


^, X XX X X X 

^ -^X X 

XXX X x'x 


six 








5. X. X ^ X X X X 

^ X ^ ^ ^ 


five 








6i XXX XX 

X ;c X 

. ■ ^ X3P X X ^ , 


; eight 






. 4 . 


T .m i 3^ ^ ^ ^ ^ X 

- '. ■ , X X ■ 


three 








8. ^, X ^. X X X X3QC 
XXX XXX 
X X X X X X X 


eight 









^rawa set of 20^^^ objects. Separate these objects Into 
groups of ten* How many objects are there?. Write your . ; 
answer In ba Be ten notation* : . » 

Draw a set of 34 obJ#etSt Separate these objects 

seven' ■ ■ ^ ■ ^ 

Into groups of ten* How many objects 4re there? Write : 
your answer In base ten notation. 



Each mathematical sentence below shows how to change a: 
^dSolSil nisneiSI~lnto~a~rDffieral~iir~ Mrother~basw^i~ Wi'l^te" 
that hmeral In the blartc as shown in a)* ' ■ 

a) - 21 - (1 5< l6) + (1 M 4) + 1. 

^ 21 ^ lllfQUP 

b) 50 - (1 K 36) + (2 K 6) + 2. 

c) 26 - (1 X 16) + (1 8) (1 X 2). 

d) 82 ^ (1 K 81) + 1. . & ^ ' ' 



: ' PLACE VALUE IN OTHER BASES. . 
' : i^erolee Set 13 



Copy this chart/ ¥rlt© the numeral for the first twentyff our 
counting numbers u^ing baaa eight # hase alxj be^se three ^ 
base four, ^ ■ ■ . - 



Base Ten 


Ease Elghtl 


Base 51^ 


atse-niree 


ase Four 


1 


1 








2 










■3 
















\ 




5,.; 










■ 6 


/ 


■y- ■ \ ■ - ' . 


■ ■ . ■ ■ ■ 




. 7 . 










8 . ■ 










9 










10 










.,...^11 _ 










■ 12 










13 










11^ 










15 










'16 










IT 










18 










19 










20 










21 










22 










23 = 










24 











",-'4: Complete the table. 





ITS ; 

'.'fese Ten Numeral 


Sixteen! 


Fours 




^s#" Four Itontml : 


31- 








- 


17 










59 - 








J : — ^ / - -- 


fe,8e Qten Numeral 


Thirty"^ ixes 




Ones 


E&se Six l^aral 




* - 








90 










215 




j 






-.a, se-ten_JtoieraL 








Bas# i niree Nwuneral 


26 


_ — ^ - ' 








9 










22 ;- 














Sevens 


Ones 


&se Seviftn Numeml. 












: ;. • ■29,0' . 












- - '-'ii'., > 








't&'se .'Ten Numeral 


TMenty-f%Ve^". 


.fives 




l&ai Five Itanaral - 












103 . 




V 






89 ■; 










^ae Ten Numeral 


Slxty-foii'r.l 




Ones 




31 










• 80 




1 






54 ■ ^ 











ft: 



\ " J Exercise Set 15 

Fill In blanks as shown in the ©xan^le. 



43 


five ■ 


The 


fi ■ ^ • ■ . ■ 
nximeral 


4 


^ands 


for 


4 


a) 




The 


numeral 


3 


stands 


for 


3 


V) 




Ohe 


numeral 


4 


stahds 


for 


4 


c) 


63 


OSie 


nwiaral 




stands 


for 


6 




; seven 










d) 






numeral 


8 


stands. 


for 


8 


e) 






nimeral 


3 


stands 


for 


3 



fives 



<Si^ige these nmerals Into Toaam tan numeral b sb Bho 



In a). . . 



- (2 X 5) +3 
= 10 I 3 

= 13. 



l8. 



c) 106, 



seven 



d) 



210. 



four 



f) 

S) "■^^flve 
1) 31%our 



nine 
3^elght 



Si ■Copy and complete this oountlng chart, 
a) Ifese five 133^^^^ _ 



what base are counting? 

\ a) ■ 1, 2, 3/ 4, 10, 11, 12, 13, ... , / 

b) • 15, 16, 20j 21, 22, 23, 2'i, 25, 26^30, .... 

■;e)-; 1/ 2, 3, 10, 11, 12, ,13, 20, 21, 22, ... 

- ' ii, 12,' 20, 21, 22, 100, 101, 102, 110, . 

5. > r Copy ths work btlow. VBm the "graattr than, " "less, than, " 
OP. ''s^uils" alpi to oompltte 4 true mathematical sentanoe .. 



a) . 




- l°2three = 


b) 


l^°ieven — 










d) 


three — 


PI 


e) 


"^"^elght — 





6/ A plaoa value system of nmiiratlon has twenty digits . - 
Vftiat is the "base? ^ ^ 

7. Count by tens in baBe five from 20^ j^^^ tp .^SO^^v^* 



Are 


these odtl or 


even numbers? 




a) 


■ -three 


a) 




b) 


^^thre.e 






c) 


three 


f) 


102.v,:;^^ 
three 



• .... 



49 



■BRAINTWISTERS 



u 1 



;9, Copy and fill in the blanks. 

sev0H , •> . 



a) 


^•?flve*" 


b) 




c) 




d) 





Df the SB -mlheitla ti ca 1 



10, Vftui-t 'is n In each of these -ma thernaticftl sentenoes? 
a) "five * %lve ^ -^f Ive . ' - 



:.; \ . " ■ ?3f our + l^our =^ "four , \ ■ 

- •' "eight ■ '^^elght ^ ^Sgight 

, d) ■ .'1^3b1k + "sii ^ "°Blx ' 

fit ■ "i- ^ , ' V * ^ , 

^-^ll^.^.-aui^oga^a-^aga three sygtem ue^d the aymhol A for the 

numhar saro, B for onSi and C .for two. In this 
V n^eral BSstam. ooxmt , f rom zerp thr 

12. qhango aaeh of the following to decimal n\Bnerals. ' 
; a) IBB e) OBA 

^ cm . . d) 



50 



^FACTORS AND PRODUCTS 



^ ^^^^^^ nuaiibari, for^XMiple . 4 and 

3, .Ui'e^jAS^tlpllGatlan to gst.a Wilrd number^ ^ 20. 



' - - : 4 k "S"'^ 20. * 



^ 5 is Galled a fa0tQ^ ;Q£^'::.,2O, ^ 

^ 20^ ill called the prQduotH Qf 4 and 5* ' - 

If. i?a uss the nana^|yt;:lK 5, f on 2ff^ we are writing 
20 a& a produot of tw^^ ^ jFaatars , somatimsB^w'a'^'Jffrf^l 
4 X 5 a pTOdUQt' axprtSBign for 20. ^ '^'i • ' 

The multlplloatlon sentenoe ^ ^ 

sayg that/ . ^ ^ r 

30 Is the- product of ^2 and 5 and 5, 

It also 4 says that , ^ ^ 

2 is a factor of 30, wd 3 is a factor of 50 
and 5 Is a factor of 30* . 

. ■■■ , ■ . : • ■-. ■ .1 : ■ • e ■ . ^ 

A product 03^reBslon for 30 le 2x3x0., 



\ ^:}tiBt three dlffere^it nwe's' i;o^ each of the foUowing 

: whqle numbers: , (usa produo^b axprisslons, ) ' - .* . v^'^ i^'V. 

* , -Mr -'A -^^ 

a,^ ten -d." ' twenty-one ' /''^ ■ v v 

vs'r^'^ ^ ' "b,- /twelve _ " e, nlnifv;.!'..V' '"^ ' " 

:::^-*:rvrXy^ 0. sixteen -'^ ':;^f^ , ^ . '.V.;v: V 

a. ' Copy -the following statements and fill In the blanks* - ■ • 

■ , , .■ -• ^ ■■ 1 ■ ■ ■ • : - ■-' . ■ \.rtK^ r,. --~f\ 

. ^ ^ ., ^ ^. - - = ^ . ' -. : . F. . ■ . ■ . . . ■ , . ■ -1 . V ■ . ■ ^ . ^ ; ■ \. i 

- ^ . ' , f 

g f. ^r— r-:7y7--:':vr r^ — .jg — beoauit — ip f ^-^ ^ * ...-^. . .f.A^^ 

K':' * , b. 15 o 5 X -3 ihows that > another . factor 



• ■ ■ , vipi','.'/i^^ll":i.is hhm product of 6 and ' - ; M:, : . 
j,v.s,.v '.■ .'.!},;^/,; . ■.id,- : ■■■ - is >a--faqtor of every ■ntambei**'.- ?.'...,•„; . ..-;„v<r," .-, .-^^ • 

number g^feater thto 1 ^-Aa^ > at- l^Bk^h^ ';k:.u:i-:r,L.h^^i^^^ ^4vS^ 



different faotors* 
3. Haw many different arrays can be^ formed wlth^ 

■ . . - = ; ■ ■ . = . ■■ '1 r . • • i -. 

. . : ■ V ■ • ■ ■ ^% ■ ■ . -.: ■ ■ 

a*^ 10 objects? *" ^ > : " 

b. 20 objects? ' ^ 

List the number of rows and ooluros^rln-^Ach array, 
■ ^teemember that the ntanber of rpyfs-iff always named 



.■..'■3' 



" ■ " ■ - fcxerclsa Set ' " 

Express the followi^^^^ aefesPi-qduot^ of twQ factors * 

Find three dlffe^rfent.^way^ffbr each. 

a* ' Write the dadlmai h for e^oh prS&igtr. *^ 

y - a. - $ % 9 

b. 7 )<■ 6 ^ 



3.. 



\ d. .^.8 X 8 ^ ; . ^ 1- 

Complete each mathematical sentence , helqw: tto mffct.^^^^ 
statement*. ■ 





^ -4-1^ ■' ^ 


' 21:' " :. ' 




















8 


K 










■ ■■■■'■■ 


■■■■':''h. 


' It 


X 




k 








1. 








* 








J. , 


7 










'•v■■.'■;^ ' 















&{:'?^,rii^i^resiB each of tht:-^ ^ product 

'ijg^V'ii factors in every pbjgltolfi^ .wetyfc^f f 





35 


(Biere 


to© 


f 




; e. 




(toere 


are 


8 , 


ways,) 


, d. 


18 


(Wiere 


are 


6 


ways* ) 


e.' 




. (There 


are 


.6 


ways*) 


•■' 


.. 2^ 


(There 




8 


way?.) ^ ' 




* " : ■ r= . " - 



^3 
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TESTING NTMBERS AS FACTORS 



I 



; - .- la 3 a factor of 57? Is 3 a factor of 37? We may 
^;'^"^'T'':;:;s^^ v^y using dlvlsl©n (Mtthod A). 





30 


. " 10 




27 


9 






; . 19 



5) 37 




10 


6 


2 




12 



_1_5T;;_^IC1SLX_3) 



_37- _=_(a2_ K_3 )L+_1_ 



3 la a faotoi-'of 57 3 Is not ' a. f motor of 37. J u 

/V H#pa is ano;ther method we ma^ use to see .If dna n\^ber is a 
factor of another (Method »K ^ 7 ' a ^factor of 67? * ^ . 



. .r I knowr 7 - 63 

' " ■ ■ - 67 = 63 + 

therefore (f x 7) + ^ ^ 63 +^4 w 67*. 
Since -4' Is less than 7^ ^ li the remainder whan-, 
67 - Is divided by 7. Kile , shows that .7 Is not.fe 
factor fct 67. 



a I complete sentenqt , , ^ . . . . ^ 



- li 8 







1 






of 






^ : ; . ^ . . B 




of 


75? 








of 


56? „ 




: ^ . ■ . . / 





■Si ' 



^ ^. — — --^ ■- " 

'3, Ubs either Method A .or Method .B to ^^nswer-^eae. 
your answe'i' In a obraplete aentence.. . , 





a. 


IS 


3: 


k 


f EG tor of 


51? 


\ f ' 

*: 


b. 


- V 

IS. 


9 


. a 




138? 




e. 


IS" 


6 


a 


faeto'i' of 


?37 




d. 


IS, . 


7 


a 


factor of 


'sit? 


■V s=. -^1 : ■■ ■ ••-= 


e; 




8 


a 


ftfe^or 6f 


9^? . 




iPiMVLTIPLIOATION 





30, we can get 



2 .x (3 X 5). 90, 




^^5iji^€^: ■ Bsspclatlve property also -shows ui how -to get 



i 

. # ... 



6, K 5 ^ 30 

(2 -x ^) X 5-^ 30- 

e K? ( 3 X 5) ^ 30 

2 x "15"= 30 i 



(Associative Pi»opa^ty) 

^ ■ ^..J±Jk 



T-»..'±E.,JilU4AO/.(j. 



If wt ghpw no grouping and Just write . ^ 

^2x3 X 5 « 30j ' ' 

W WC clearly^that .2^^ 3^" ana™5 '^ ir^" fa^stors^of^^O; 

> ^ thinking of both groupings, we si'a that 
.6 r and l5 are also . festers of 30, :; Baoause^ we gat 

fv., ■ ' 2 X 15 ,30 ft and . ^ . 

^/i'- 3'.--./^ ■ - - -'V*. 6 X -5-^-30/. .\v,w1:\.., _1 

f Writing the pro duet e^qprasslon of v J or more f aotprs 
withotit^^ai^nthesas^oan give us . ae rmuoh lnfor^'tlon>as 
Writiilg all possible ^4vPi2igs * ■ ■ We will use parentheses 

r ■■. .\: . - . ' , " ' ' . ....... ■ . ■ . . ■= . . , ' .. 

bnly When we want^ to ahoy partloui ar group ings ^ ^ ^ ■ U 



EKLC 



■ ' - , * 



k6 



56 




fi^^imtlmt}%^^;$hatKv^.^^^-.:^^ = 768, then we know that 



... 



mi 



we^-lso— know— 



^ j^rii^^Oi^ 



32 ?< 24.= 768. 



30 = 2 X 3 X 5, 
30 =^!2 X 5x3, 
30 ,^'5x2 X- 3, 
30 ^ 3 X a X .5j 
30, ^ . 3 X.. 5 X 2, and 
^30^s^^x^3^x^2— ^ 



than we , alpo Imow 



Any one of itjitsa ways ot expressing 30, .as a 
JroauW^or^tHrW faatbre r "that;v"2/ 3i -and ^S" 

ara faotors of 30.. Wh#n we toiow one way, we can IX^t 
all six; but we will find nothing, naW:.fTOnj the other 5/ 
flv# ways. . ^ ^. . . ; 

will not say two ways 
of t^-^^^^^e a pT»odiiftfc emFesslon are dlffar^nt ways 
unless thay show a different set '^of faotors . 





30 are 1, 2^ 3j 5i 6, Ipi IS,^ / and 30, 



; . n&na the 5 : different .rayis 



ERIC 



55 




write- the- ■ :. <-^^:'.x'0^^^-m 



MipiftSlfaileM . " way. we 

.«;viVr;j^r^-*:'ii!i¥-^T?^vi^M--^ -■ -. ' , ■■, ' . • . .:.- 



^g^g^Lgii^iii^^ ;b et . pf rac tors : 

10 



■"■■it" 



lgK|p^:'^$^ir - ■ fac tors' . ara.i 






{given) 




(glyen) 


10 


(given) 




(2x3) 


20 


(2 X 10) 


30 


(3 X 10) 



^ ; , jS p s 2 X fix 5 - 
^ ' V The factors afe i /; '■, 





■(given) 


. ■ .5 ■ 


(glyen) 


12 




.10 


(2X5) 


- vjO- 


(6'X'5) 



1 is a faator bedauaa 1 la a laotor of evjiry nimbar. 



If 6o ^ 2 X 5 >< 10$ 
' ^ the fao^ors aras 
1# 2^ 6, lOj 50, 30, 60 



If 60 ^ 2 X 6 X 5# I 

the faptors was , 
1, 2, 5, 6, 10/ 12, 30, 60 




ERIC 



Jt9 



5S 



.-f* - i iv/V' s-.^.- 
lej^^Slowf^a^^w a produo t \ two ; f aotege . ^ : ^ 0 




'A^;^J.. \2.,,iWj^ite two different product expressions for each of these r . 



/ numbers; Use tjiree .factors In each product expression. *r 



i^r^eriri^ii^iua^^^^ to find as„mmy dlf f erent 



Answers- ^12 ^ 2 x ^ H 3 Paplor^f^ir-o^^^^ 2, 3, 6, 12 

12 m^l X 2 X 6 Factors we can find; 1^ 6, ^i^-^^z^ 



d." l€ * 

; 3. In> exeTOlse when we used . 12 ^ 2 k 2'x 3j we find that 



if we put 1 .in our list we have all -pf the factors of 12* 
Find whether this, is true for each of the product rf^cpressions 
in exercise 2. ^ _ 



50 



60 



ERIC 




12 ^ 1 K 



12, ;b4^v^1'^':W"J'>c a^->^-X2, and. \ , 



'.gif ■ 



1* 




" can to, ^xp^asi thf s^/iriviinVei^^f^^^^^^ of three fadter^- 






-i.M'i,, ',t\l^^. since every number has as factors, 

ItsVelf dnii 1- Writing 15 = 1x15 tells 



US nothing^ mora about the factors of 15 , 



;tof^^-If we write 12 ^4x3x1, m taow 
no more aboiit the factors of X2 tjian 



' If ^'fwMte^plfi-i 4x3, 

. If we wj^^te 36 s 9^ x 4 k 1 or ^ 

36 ^ 1 K ^ X 1 K 9# we taiow no more 
sbo^t the factors of 36 than If we 

Because of 'thlsZ-w^ieh^we w^t to Imow more abbi^^,...» 
the factors of a numbei-, wejiook for factors gwater thiui 
1 ' bu^ le^B thaul the numbefc itself. - 



52 



62 
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f ao tors ;. of -. n ' . ' v„? " . .L'.JSi 



nfnuto#K-:ili;itf.iei^^^ the number 24. We can give 
^ffii^S&OTem'iI:6M*.with^^ (each ohe greater than. • 1)^ ;^^tc% 



#J 'The^js product expressions can be plotured by "factor traes^' 
feu- whloh look like- this>- ^ v , . .t,.., _ . - 4. — 





^4 X 12 


24 = . 3 X B 




24 


24 - 




2 X IS 


3x8 




(emoh. > 1) b^ using .the '^aqtw tree." ' ' \ "'; . '^^'''^'sl^'^l;^^^^^^^^ ' ^ 



^^^^ , 



i - 



'2,1 - 2 X 12 

■2""x *(a X 6) 

ja^_..^2.H .fa X 4) 

24 



12 

4 



2 X a^^sj'C 



. 24 ■ 

A. 

2 X 12 

1 A 

2 X 3 X 4 



24^'=^:3'X 8 
= Z'k |2 X 4) 

24..-' 



3'X 



.■[ A 

3 X. 2 X 4 



a4 = 4 X "6 ' 



or': = 4 X (2 xJteS 



24 



........ . A 

2^?t^x} 4 X 2 x 3 



B 



E 



■55v 



63 
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3 X' 8 . 

iri. A 

3 iK: ' 2 .^ 2x2 



2x2^3 2 X 2 X 2 K' 3 



141 possible to extend the i*aetoP tra^'to /anothei? row ' ; 
that womld ^4 as a produet of 5 factors (not uilng 

1 *-a8^a-,faDt©r)>; .\ " .C ^ ; •V;"^^^ '-'; 

^ t . : :(ao you notice about:;^ the last row tax the f aotor trejes 



•,'■'5 



5^ 
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BRAINTWISTERS V . ' - n ' . ^ 

?t'V'3p *6 is a factor of 678." Biis ineanf that 678 must htve 
w?;^ ' other factors,' What ar© tha^? 



4. ;'ig is a factor of 2,844, what other factors niugt 
; ;^^'f,844 have? . ' - 

^H,. — t«am-4Jhinklng.-^o£.^nmbiir.. — ^aft.^fae.t6xi;^ 

~ ' , ^^^^^ * ' 

LlBt all factors which you can ha sur# It has.' ' 




^^^^ 



^ 5, 7^.;- 11 "■':are-.:axample8;.of primes. , ^ : 



A Whole nmnber whloh Is not prims,- awd ia^ greater 



■■-7 ;/v'-'*"j*;<'U's 



. |4 . ■ ■ ■ - I - - ■ fi ■ ■ ■ : 

"^A'oomposlte - number Is one whioh- can -be-expi^essed- 
as a product of twb- smaller factors , 



.4, .6, 8, - 9, 'lo are exuaplea of compoBlte 
numbers. - * . 

^Hlft "factor tr#a" em picture prime nmbers. Kils 
factor 'tree tells US that 2g 3$ Mid ; 5 are prime 



mmbersv 



2 X .15 

I / \ 

S X 5 X 5 



56. 
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^^y;^i,:j.r^.^r^ f^-f.^j^^^r*'*^.^?^^^^^^ greater than What do you too w 

^iKiS^:^ A^^^^^^ than' '4, It It ig omit lulled' by - 

^^h'''^^^ of .two numberp, le^ 6^* One of them Is gr©at#i* 



oris is less than' 10. 



thari\8. ^Vfhat do ypu Idiow abofit 'tHa other? 

P^^^y^^^.^^ *^ nUlAe^i is l60- 
^$^Ai:i5ir:/>'.i^Av M factor of 14^ is gipeater than 12 , What do 

*Vi9- ^' . • ' - ' ^ • . _ ' , ' . , , 

:!Jj^^pi:i^^mx know about the unlmown factor?-. .....^ 



7i;^1flffifc%ai&br0^'^^^^^ equal to tha sum. of Its factors, not 

'j4heitl|lirigl's6 ,6 ^1 +^ + 5> There ,1s another 

lts>faotSDr0, not itidlutftng-l^Sjd^^ 



- ,f 5-" 




57. 






be arranged in pairs V 
of factors - of "2^1 . , 



|v;K|S|;.^^^ of factors of. -24 is less than '5,. . y , 

^gK^tHe^i-O^fe'r^ is greater than 9, \toy? ^ ' , - ^ ' 



iPV'Ki^?"^^^^^^^^ of a pair f aeto^-s^^ of . ,36 is grteater than^ i 

^V'- ^ ' .^ • . ^ ' , f 

^ifiii^^the' Other is less .than S^^Why? «• ^ ' „^ . 



.^.^.lass than 7. Why?' ^-^T^ ' - ^ * . 

l2^Ae ,.cm^.iJlsa_this .l^ea^io^make^^^work jasLer Jin_^^ 
factors It also hel^s 'i^ locating prlnfes^.^ - ' ' ' ' ■ 
Si^Oi3Q .we ,*want to : f ltj4 , f actora^f « , 23,., ^ -^e ' ?mJ^S^,.^^,^i!M 
v -'ii-'>-2. 3, ' h, - ' hV dlViaing or by toiowing multipliefttlon " facte. ■ 

. -- ^ • - ' " . ^ ^ - . -■ ^ ^. ; r . 

None of these is -^^^f actor of 23^^ . We know/ then, that :-,a3, 
prime beca^aer^ ;if ^ had a fa<rtor greateJT tha^.^ 4^ the/oth^fr 
factor would haVe td -be '4; or .sinalier.. Otha:cwi^^ th^ir pt'odue 
would-^be- jat^leAst ■ - . / .-/v-'A^ 

^ TO^^ 23 • li- prime II we do no'^i^ea^ to^^tat^ any 



^ other numlDers. as tac'tors^ We dp not even need to- test ''4*; 
Do" you -see'^wti^^?: , v \ ■ ' -"^ " ' ' 




'5& 



# 



Ixerelse Set 6 



-T^/find whathe? \4l IS prime ^ aompositf^ T^rtiat numbers 
riiuBt^ wa t^ faetprs? ' 

2. Use division to find whether ^'or not 41*? is prime, . ^ ^ 

' " i Ta%t the following numberp as you did 41, . If the j ^ 
: : number vis oomp^si^ei es^res a; it as a^r^duct of prime ^ ' 



factors, rr It~iB^ prime} write ^ "prime"/ 
Exajnale i 19 prime 



3. 

'^- 

6- 
7. 
8. 



22 

31 

33 
39 
53 



^, 21 oonlposlte,^ 21 i= 3 x 7, 

y . -I ■ <- 

^ 10.^ 67 

11. 69 

12. 83 
' ^ 13. 87 

' 14, . 143' . 
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iim Vrime factor ch^t 

Prime Pacto^ 



No. 



Prime Fa'ctore 





■ 








"Dx'inifi 


• 26 ^ 


2 








2 X 13 




A. '■ 








ppime 







3- 






3^3x3 




p 








\ x -#; ^ :.: 




2 

- ■ 






— ^-ai 

7 


2>2>^^ 




'■ T 






-4. 


t prime ^ 

y — 


29 








-- 


prime , 




2 


^ 3 . 






^£ X 3 


^0 


a 


3 


5 




i2x3x5 












.^prlme 


31 


#■ 








pipima y 


. 8 * 


2 








^2x2 


32 


2 








2x2x2x2x2- 


9 ^ 










- 3 X .3 / 


33. 




3 






3 X 11 , 


10 


2 




5 




^ X 5 ^ 


3^ 


2 






. ■' 


2 X i7 


11 




AS 








.^#fTme 


35 






5 


.7 


5 .'X 7 . 




^2 


■ 3 




— -r 


^2>&Xff 


36 

*_ _ - 


£ 








^ 2x2x3x3 . 


^ i^a ~ 










.prime ^ . ... 


#3T 










prime 










7 


^2 x*7 ' 


38 




— r 






^2 X 19 






3 






^3 k 5 


3^ 




3- 






3*xlS 




a 








2x2x2x2 


40 


2: 




5 




2x2x2x5 












priiftt-**^ 


41 .« 




■ w 






_prime ^ . 


^-^ 


a* 


'3 


ft 




^xix3 


42 


2i 


3 




7 


2xgx7 


19 










^ p^ime 






9 






primd^ 


20 


-2 




-.5 




2K2i6 












2x2>ai 


21 




3 ' 




7 - 




^5 




3 


5- 




3^3x5*' Si 


22 








— g 




46 


2 








2 X 23 


23 




J 













-5 — 






prime 


24 


is-;'' 


3 








4| 


■ 2 


■3 






2x2x2)^x3 














49 








7 


7x7 


U— ^ J 






2 








2x5x5, . - 



ill*' 



60 



^0 



0 



Exercise Sat 7 (Oral). 



Using^Dur prfine factor ahart, answer the ^eitlona. 

'1, • Look at all the primes in the 'chart that are greater than 
*- - - There Is always" at least one number between any two 
Of them, mx'^l 

:S, Look at the numbeW betwe^^ 7 and kg with 7 as a 

_L_.prlffif_£ac-fc03;L..^.lach..numbii5_al|_o_^^ o7?___3.__^^__ 



^ ;a'fa;dtor,. Wi^ must tills happeo^ , . ; 

3, Can the numb spb from/ S to . 50 hav% prime faotors which 
j are not Bhow» an the ohaK^t? Give an example If there 

.■ ... .... ... i ■ ... ^ ■ V 

is one* ^ 

i^, tilhat numb ere in the charf are prime numbers In adrfltlon to 



TeIKNQ "l2r,.'3# mid 5 i'AS FACTORS OF, A Ntir^R 

; From our study of .the Prime Factor chart we ofepervedi 
1* Di the Bet of oouhtl-ng numbers, (1^ 2j 5, 4 a 



nuiriber will hava^ as a factor If the wiitsr digit In. 
Its numeral Is o^ 2* 4, 6 or 8* 
. EKsmples^- of counting nimberi whloh have a factor 
of gv, ares kOg l82, 364, 56, SiS, 



2* ixk the set pf coimtlng niimbers, a number wlM havt^ 5 as a 

■ factor if the sum of the digits in l^s numeral ban be ' 
divided by 3, . • . , ^ ^ ,1 

: Bcamples of counting numberi which have a factor of 
3 are i ^ 

951 ^ (Beoause 9 + 5 + 1 15 ^nd I5 can be divided 
by 3.) 

■ ' 543 (Because 5 + 4 + 3^^120 

864 (Beoause 8 + 6 + 4'^^ I8* 864 also has. 2 for 
a faotor because the units* digit is 4.), , 

3* In the set of oountlng nxpbers, a number will have ^5 . as a 
factor if the units' dlgl,t of its numeral is 0 or 7 5. 
Bcamples of counting numbers whlGh have a factor 
' .5 ares 4^^5/ 495, and^ fiSo, . . 

495 would also have 3 as a factor because the aum 
% . of the digits of its numeral can be divided by 3, 
860 would have a factor of 2 beoause the units 




Exe raise 



^^Ind OTie prime factor of each of the following numbers. 



1. 78S 

2. ?,012 
3,. 8,001 
4. 7,136 



5. ^,895 

6. 4,^83 

7. - 67,210 

8. 60,105 • 



Find twb different prime factors of each of the following 
numbers , 



9. 405 

10. • 6,780 

11. ' .3,042 



12'. 5,055' 
13. 4,314 
1-4. 6,060- 



Write v2j 3, inO. 5> In the oolrect placea In this shart. 
EierGlse 15 Is done for you. , ' 



15. 
16. 

17.- 
18. 

19. 
20. 



Number 


lliese nianbers 
are faotors 


ThmBm numbers 
are not faotors 


~ ■ -' - ■ '-, ■ i 

365 


» - ■ 

5 




492 


^ _ 




., .©5 


_ - - .--fr^^^ - - ■■ 




3,681 






' 370 




^ % ^ . - ■ 


86,910 











For eadti exerdise belOH^ wjiat at^e all the nunfters lass 
than 100 which hav© thai© numtiwe an^ no . others me 
prime factor e? ,.■ * ' 




ai.- 3 and'' 5 , - 23. 5 and: 7 



COJffLETE FACTOBIZATION \- 

: , 1.;'/; : - ...... ... _ ».^| 

" ■ ' . ■ ^erjr eoinposlte niunbsr is the p^oduet 'of ^mailer nuiribers^^ 

i^ " one of thei^ numbers. Is fcomposl,t^, thtn it also is the .-^.;;^^^^^ 



product of smaller numhtrs. , If we eontlnue this, we ^infist 



■ opma ,to a product expression A, Which no number is ^compos^ 
^ * 'arid evei^ factor is a pMma. v Wing thls^ is called gomple-^^ g?^ 

■ ' ' - - ^ ^ « '-^^ ^sfi^'^ 1^-^":" 



/ f ae tdrlizatlon of a compos 1 1 e ^ number • 



. : H^^ a ^ay to express number as a product 

of primes J far eKMiple 36? ■ - . ■ . v 

-t^^ to. express the niimber as a prgduoti' 

\ ■-■ . / ■ , . ' ; . - \'^6.mX X 9 . V . ^ V . y :.■ 

:Then we can write eaeh^ factor as a product ^expression 

Continue unWl wa haV©^ only prime factors* ' - ^ 



■ ^...v^. ^ — . 

^ 3 6 ^ 2x2 X 9 2 X 2 X _ 

• ^ * : / = S X 2 X 5 3 2 X 2 X 3 X 3 

^li product axpreaslon 2 x*2.x 3 X 3 is the Qomplatt 
factori^atidn of 36. 

Another. way to express a number as a product of prlmaa la ^ 
by testing smal4 prime numbers such as 2^ 3j 5» 1$ etc,;^ v 
to see l%ihey are. factors of the nmnbers* 

. Ecan^lei r . * , , ; : 

^ ^ 2 X 18 (starting with 2). ^ . 

en we look' for prim© faotors of ^ 18 starting with :fi* . - : - 
• •'. 36 ^ 2 X firx 9) ^ • 

\ Then we look^for prime factors of 9j starting with ^2; sMcc 
2 is^hot- a factor, we next test 3* ' 
-{/f>- . / 36 - (2 X 2) X (5 X 3) ^ 

' V ' ^ 2 X 2 X 3 X 3» 

v.v Either of these ways may be oalled factoring s Somatlmea 
V'Vl'fc^ use one process* Sometimes it is fasler to use 

the other process. With practlcej you can find shortcuts by? ' 
; cpmblning: them. / ; . 




.:, .r,. . ■:; .Exarciat Set 9 . ■ , . - 

■Egress ekeh riumliar below as a product of two emaller. factors 
If ,.pbsslble^ then &xpVBBB on©, of thtse factors as a product of 
smaller faetp5?s- Cpntinu© Until you have expra see d th e number as 
a product - of prlnies . ©ils Is one factoring pro<^ss. . Show your 
'Work: by drawing a ^'factor tiree". % r 
. ; - r EKanipl^^ ^^^ 4x3 . 12^.\ r^' 
_^^^__J__^._.^._^..42^K^^^^^ ^^K^3 rr--- 



a X 2 X 3 

12 = 2 X' 2 K 3 



:,;-„:\.J-. -. ■ 




fi pfl 












. y;-'-3. 


20 . 


8. 35 


»^ 


4. 


25 ' 






■■'V' 5... 


v27 ' 








Do teerclses 
■ start with a 


1 through 9 
different pair 


again r but this time 
of fdqtors If thert Is 


Ti;/; "'^ 

■ ^ 


1 anathar pair. 


i ! ■ - 





















:^:X-:i:XX, Following tUe example shown, express each number as, aV 
pt»q^uot of .primes. • Draw^ a f actpr tr#e fdr-^partB . b^v" 



Exam'plfe :^- ^ 

■ ^. ■ S x ,3 X 2 X 2 



;;,-tS.:y 



2ik 



-.e.~-i28..*^-8-x-46- 



d.,- 96 



12. 



g. 2#4..^3.5#^15 



13. 



,'Uae any factoring "'process to write 'aaofi' ntanber' a& a , ^^^^ ^. ■ ' i'^ 
'pro(auc;b a^^rasBlbn of primmer / ■ . ^ , , . : 

■-a>7rl4i| - " Answer f Ihk * 2 ip.g_^ , -^w^-;^ 

, \ ^ 2 X "a.x 36 : ■ -/.j / ^ 

- . • ■ ^ s 2 X 2 X e X-l8^> ■ ■ '^\^r ■ V'^^i: 

. ' ■ , ". ^ 2 "x' 2 X 2 x' 2 X '9 . - .. 

• M 2 X 2 X 2 X 2 X 3 X 3 \ : ^ " :r 

b.' 225 ' a. 385 l^- 189 

f. 127 I.' I'ts .=r ; ; . 

g. .. 585* . ^ ' ■■ ; 

without rfiul tip l^ing, write eaeli niinlber as a product e^^reBSloh'' 
of primes. • . 

a., l8 X 6o . . ■ d. ,S0 X go ' V , 

e . 125 X 64 ; 
jr. 29 X 320 . ■ ' 



c. 



588 



d. ■ 363 



b..^ 42 X 84 



c. 21 x TS 



68 



7§ 
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/'ihe -.results of the last exercises suggeat that we 
if ; have roiindj a ; SantotJ*al pp^ state It asi 



..«= 1 * , ; , 


EkofeE^t for' the orflei! In which faetors ^ 

^ ^ \ . ^ ^ ^. _ 

■■are wri;;fcten^ , a. compbslte ^lumber ^sn be 






expresied* as- a:produQt of primes in 
only one; way. . • 





\ -You will not find any exseptions to this property 
tiscause^^thera is a way to show that it is always true* 



hot attaint to Show in this book why this is true, mm 

■ • a's 'you use it you' shBuld beoome more sjare that it is tr^ 

■ • *The statement in the "bosc" ±& called The, ; Fundamental The 



;PI-iroiNQ: ALL FACTORS ; . / ■ 

: v .. ; Jf wa to a nrailier as a product of prljnes, 

then w# : oto find the eat of all factor i of the number* • ' ■/ v; , v 

" - ~ ----- ^ I ,^ ■ . . 1;. 

>■;•• ^-^ Suppose -wa wpite^ 1^ v, 4^-^' 

.V. ^' . - ■ ''60 ^ 2 X g X 3 X 5. r-' ' ' " ■ 

' Hei'e are; some' of the things we can flndi ^ • ' - 

: :l. Tht prima f^ 60 . ara 3, amd . 5. > V 



2i . B^ multiplying In' pairs tha faotors .shorn in'^'the' ^ V 
* V ^ produGt e3^i!eBsion for 60, we sae that .4, ( 2 x 2)|- ; 
.6, (2 xjs);* 10^% (2.K5) ,^d, 15, (3x 5) are also. 
^. fa,ctqrs of 60. ' , ' . . v ^ / 

inul:M.plKing,,i^ threaa the .faotora shoim ^lJi^tjie.:, .^^^ 
prodaat. e^ripreeslon for* 6o# we See that 12j 
(S X 2 X 3)* 20, (2x2x5). and 50, (2 K 3 X 5| 
are iLso faotors of 60. - ' 

The, faotors shown in 2x2x3x5 ' are' prlmtfi • Fov 
this reason. Me must^ have found by- our .mathody avaj^ , 
factor of 6Q.i ' ' ? . 

4* Me know then that ' * ■ * 

^ - ' (1,' 2, 3, irK3, 6, lb, i^, 15, 20, 30r -603 ^ ^ 

is the setf of all faotors of 60.^ r .Iv^ 



,5. From the set' of. all' factors!' of . ^Q, we can get every . ' ' i-'j'r. 



way of naming 60 , .as a produet of two "faators, 






= ,60 ' 




2 X 30 


« 60 




5 X SO 






4 i 15 






5" X 12 


= 60 




' 6° X 10 

: fc -- 


-60 





\i?l • 
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■* iKfrclse Set- To X'lJ • ' ■ ■ 
: ■; — T" . ' > ' . 

plnd the set of all factors of eao^ nuiriber. _ * 

a.- 24 _ .... .. ■ 

Anawer t " ' 2i^' = r k 2 x 2 x 3 '• .■ 
Set of, factors of 2k = (1* 2^, 2, 3, 4, 6, 8, 12] 
, ' , , = CI, »2, 3, 4, 6^ 8, 12,. 241 




1. 


563 


J. 


-585 




§9 


1'.' 


.189 



Uie vihat yatii-ro^md In axerol^e 1 to get all of ttie dlffwan* 

■V - ^ ;. - :^ ^ ^ . . - ^ - ^ 

ways ^q"^®g|itt#"aaeh niimbe^ In that exeroisQ .ae m product 

. . ^• ■ " - ' ^ k ■ ^ ' ' ' 

#D^%^selon. of two faetora. ^ ^ . . ^ 



a,:.; 24- ' 



■-. ■ Set of factors of 24 = (1, 2, 3, 4, 6, ^8, 12, 24} 



24' =.. 1 % 24'» 2 K 



IS = 3 X 8 a 4 K 6. 

•I. .- ' ■ ' ^ 



T 



1 



'72 



■5^ 




6 % (Z X 7 X II N 11) 



2 X 7 X ,11 X, 11. 
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J - ' , I ^ - Id.: 








.^.;,/.,Vc| 






■ • : = ' a « . ' ^ .. ' 

' ■ " ■■ ^ ^ "\ ■ 3 ^^"^^ ' '. ^/'-.^ ^ -' % 


I'^v '♦=■• ■=:.." _ ' ' ■ ■ ■ / ■ : 








5%.. -A :- ,. ■ ■ 




■ i: 


. / » . ^ ' '• - .'^V 




. f ■ ■ . \ ^ ^ 


■ " ■ ' 


.. ..^ . ...... ..^^..^^^.^^ 


PS . 

..^Miiu^., :rT-^^'ir:n.^-f:;r.- 


- * J .. .. - ■ ■ ■ ^ 




■ ■ , :■ - ■ ■ '■■ ■■;-r ■ ■ './.t-,. ■ 



. - ..... .Kp'v^.:- 





set of all factors, of ■ bo th' 12 and 18 Is 



{4^i&?'f:V:^ ■ The members of this set are dialled the QOitsmrv tBX^tQVB :x>i^:^y 



What are the qonmion factors of l6 and 56? \ 

^ K^^Cl# 8, 16), is-tha set* of all factors -ofiirii 

. ^ . . 

^''L m (1, 2, 4^ 6, 9,^2, 18, 36)% Is the set bf 



J, all .factors, of .56,...^- ^. ^ . 

k n-i- ^ tl# 2, 4) is the sit -of all c&on Taotors of 
16 and 36/ 



Tha oonmon f^aot'o^ 36, are 1, 2/. and 



EKLC 







^ ■ * ■. ^ - 












• ' " 74' 

















te sat>af all faotors of 12, 



^^^p^^Utha^ sat; of all vfEotora ©f : 30. 
ySlB:^- tl/ g/-3*^ 5/ '6* . 10, -15/ 30): 



2^ 3, 6 arS the oonmon faotf^ of. 



Tfo~tod ^ 30 
^^0. 36 ^ and 27 



fl* -H^S^ :^ao 



40^ 



. What 1^ tha\argest^ or greattat;faotop-in^^^ 




^Is - aach other iwjnber of ^the ae 0 GRffnon f M tora a 
factor of vbha largejst mCTAiar? 



^ ' ; g^^to*^ there /toy ^mtn^ of thm intei^pio jblbn whAh_ 




EKLC 



The greatest 'Gpmmon 'factor of 16/ aifd -Jo /la 4,. . ^ 

There is a -way to find the greateit"" ooinmon factQr of^two 
-^number.i_wi.thaiit^fifcat_flniln£jlie_l 

faotors of each number..^ - ■ ft, ^- . n « \ f ■ '"^ .^^ 

■ ■ ' First we .sxprese the nvmtbere^- say 30^ and^^S^ ; ^ /.\ - ^ 

. ."^ - - ■ . * . ^- . ' I * - . ' /■ ' ^ - 

produotE @f {>riines., . . . 

■ " ' \ ' ■ " " r ' * 

" .. ' ■ The fi^e tors of j30 cari all^e fo^^ By forming "pletfee" 

' of this es^resston. Fietfee 2 x 3 5 3# 5# 

^ ^ -a-a? 3, 2 X 5, 3 X 5i and 2x3x5. "The factors of -42 
-V ■ - can all be fowid to lthe same^wByi The. plebte of- 2 'X 3' X 7 

. are 2^ 3# . 7, *2x.3,8 2 ^xrf, 3^7$ .^nd .2x3x7. The, _ 

oonffion TaStc^s^^ ■" '^yff * ^SiH" "^42" "TOs t~ ?|l3e:' €"x0~ei s^^ 
. pieaes .which p.refoimd in both, expressions t The greatest; "co^qiqi" 
factor must .he the largest '^pieoe foiutff^ln botfe expresslons* {{ 



ERIC 




'in the prima V^^'oduirt ^^raresslono for 




^en 6 must be the 



P^iW- * He»fe ii'^another ©xajnple. To find tKe gr^aiest common 



faetdr 90 and »50 we write 



' y4X, 



90 = S X 5 X X 5 
50 = 2 X 5 X 5. : > 



,^''B3r rewriting 90 ^' (2, x*5) x (5 x 3) we see that 2'k"5' .^.ff^^K*^ 
^J^Tthe^ largest pleca^ ttia't ean be found* in bofti dkpi^esslonip'^ TKi''' "yH^B 



jDxpresslbn 5 ^5 cto be found in one 

,the other. But^neltheJ* can be found' in b^^th , 
^d^lg^S,^ the grtiatfit oo^anon Tactor^of ^-$0 i^and^ 
. ^ ' If have ,found>he -greatest oommon faotDr\ 
^ -oan qpAiokly find all^GSmmon^faetgra. Do you see 

^ of both prime produet^;^b&presslone. They-imm^ th^|v^^fe| 
- pi^ea- q;r the l^rgest^pleqfr Thli means that^thp. oc 
art simply the f ^ctorsi pf / 
Since 6 ie the gre 
the ^sat of ' coimnon fa,otpps 



ow' tjien't^at'" 




ERIC 




iv.^;./:^'';-.'! _ \ 

Of.""'™"'*' 



1. f- . > /fv?:' . ,r. . ■ ■ 



, . ... .. .. ^. ' I .*.^.» » ' ■:=.» 

^ V. ^ . *^Vv'.- I/. 




s# 16 and 6 



f?. 90 and 12 




Find the greattst common factor by f irgt^,/^ritlns aaoh 
number as a pr9duGt of primed. 

a. 2 and 6 



c. 


16 


and a- 




ao 


and 36 




h. 


2x2x2 


■ >r 


1; 






J. 


m = 2 X 2 






and n = i 



f * 
g- 



48 .and 50 
60 ^d I45 



72 todj 60 



V 




bir ^K^'Sf and' 3 are among the oqimnon faotfers or||t pair ^ 
\^'^y.ot nuAiB^re^ name one other oommon factor, which the 
/!.palr must have. ' , 

^AnsWei^t^e s^e/quegtlon If-the deirnnoh^fadtora^arai":^^!^:^ 

and 5 
9 and S 

9 and 4"^ ^ ' ' 

The graa^ast ooipmon faator of 728 and 968 . 
Writ e^-the^s e t-e f^^ aMrnorr-^f ao^t or a^ of --r 728—^ 



f . 


4 


fnid 


6 




g* 


6 


snd 






h. 


12 


Sthd 


-9- - 





Id* 1^ graateat common factor of 530 and 994 :1s 6, 
'^" Mtfrlte ths' sat of^common factors of 330 and^^ 968^^" 



The dHasram sh Qw i so^as I n \mlti^ third s^ elxths^ and ninths * . . 
It shows that 1# a iegMrit to meaiu^e y teen It also hah^ '; 
measwe -| ^^i,^ . By etudylhg tht diagram you shduld be 
able to answei^tJthe following quegtibns: ' ' 

.J......^.. 1.. John hae^a pendil ' i of a. foot long,/ MarS^ haf..a- 

v;.- , piaoe^ of chalk . ^ ' of a foot long. Joto meaiuras the aide of . 
a large hook "witri^ his pencil. Mary maasuras the same sida 
With her chalk- John finds /€hat tha edge mMsuras In-^anoil 
langthp. vniatMoeg Ifc.mea^ire tn feat? What number^ should 
lyfery find as tha maasure qf the edge In djiajk lengths? ^ How" 
would she probably «p?eis this langth in f ee^? \ ^ .- ^ 




IWrM^WWI^nafisJnb'*::sliowii''^ diagram. 'Is , there:> name ^^r; 



il»oi^^M If there is, what Is it? What .4^.; 

"^^W^^^M^^I^i^iiM- d^dk^^Mi^ diagram to show two other names top ^v^;^ 



^ISil^^ffiMQffi^^o^lDns it is often very important to be^able'^- 



m 

mSm&^mm^^!?^^ llke these: 



*|||C;u:;^^ we can inswar '^eations like thesf If we can tell when two 

^i^;-r**Tf ractlbns for the same ,n\^bar , - We^ knoC^^that' 

^wVwVr. .... -s. ■ : .. .... . . . ... 



urn' 

■f .... 



1 



2 



6 



1 X n 

2 K n 



•and that 



2 



6 
5 



.8 
Iff 



10 

15 



12 

W 



# 3 X n 



V 



We can also use this idea to find smaller ■niane^atoi'^ and- 
denominators , 



18 

m 

... ii . 

■18 

18' 
IT 



3x6- 6 _ a K 3 _^ 

9 6 ■ 3 ;v • 

= Iff ■ * B - T • > ' 



Iftls suggests that we oan answar^our question about . 
^mW^^^l^^l^y^f wrlting-^o1ih;---^0— and" 

40 ^ as. produats of ^r ^ ' . : ; ' 



.-'jNow for our second 'quesy.on, b) 



24 



2x2 H 2x3 
" S X ^ K b 



(g X 3) X (a X 2-) 

" (2 X 3)"X b 



2X5 



„^'iliW!Le.jwe Imow _that |^ < ^ , J wp also, toipw that |§ <;.^„ ■ 




4 4^ ^ ' ' 



|^l^4^^i;^^,3ft,^xtw^ tha'Binallast^ possible denominator 



itl2.v^rfK--|=;^^^^ a^^H 5 «na 5x7 have no common factoarB except 

.^^fj^^t"^^^^^^^ fraction we wantea to find, ^ ^fi^ 



i 

' ,0'. 



12 



f . 



21 
16 



■ 1 



' a X 3^^ 5 X 9 X T 

2 X 5 X 7 X 11 

3 X 5.-X 7 
^ a 'x 11 

9 -x 4 X 5 
lb X 3 X 7 



t-'-^^^.r^-' 2. "pirid each of the measurtes given below. Expi'sss fach using 



the smallest poeiible denominator. 



Example I The measure of "5 dayi in weeks is ^ 
is the expression with the- smallest denominator. 

a: The measure of 36 seconds in- minutej . 



c 



Th6. nieasure\ of l4 hours r in days 
The measure' of 50 - days In years 



^ ' d> The measure of - 6 . ounceg: in pounds , 
e. The mlasure of 42 inches in -^irdB 



This 



4 
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— ^ 



1 

V 



4 



, , Sl% -J. 



'V: 'If n£ prime is abactor of both m ' and n,i' then the 
gr eat est. common Jae^o^ of . m aAd ^n is ^ 1 . 



--d. If no primS is a faetor df both m and n., then^.*— 
^ ^^canndt be esqsreseed using a small ai^'^enominato^; ' ^^"^ JC^" ^T^^ 
e . ^ Xf ^ 4' thfen- ^ is a factor of m and, 6 is^a ' 



'4 



J*aotor of i n. / ^ - 



Ij S then is a f aalor*- df 'm ^and 5 is "a 




'^^Vlil/^wvy?;^^^^'!,^.,. ...... . . ^. ..... . 



Exercise Set 

feMSSS-S^iflfiXas^A*^^^^ of primes - . ' 



#^?;';Va^W'4i7 kow/man^^ ^. appear, If/ '2i^ x 7075.. is • \y 



Sw'^^:^f^^^^yU^^^ produQt ^©f - primes? 

^?^:?'^S^^'^:v^ Umae does 5 appear? 

fe'i^ivTSo'-viii'' Fln<J thi-ee palri of. numbers^ with' the nurtbef given, as 



W ©itre Is a 'com|oBlte number: leas ''than "izf. . itf* floea not 



have^C 'it ■ Sr^* ^ f ' as a- factor /"'What 'is^ th"e~num^ 



5. 'pifla.the.grea,taBt coinmon f^oior of theap, triples of niunbeps. 



'S, ; 9, 50, 
I'fe. 8,.. 12, 25 



< 4 



I 











































°- 1 #' 




' -VV* --'. i -•. ; w - r ^ . ^ 


^ 








— ^L.,^ 



. .36 ■ 




m • n? 



a*;:/'What '^i'&'-a'rule for finding ^ 
v^M^'^i^^ the operation "dot" ooriiinutative? 



la it ' associative? , 
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5? ' 




a. 



UsAng'base f lve *'numeral||t/l3 there a'slApJe tes'tv'to; hj-^^^^^^^^^^ 



find whether 2 , 1 b a f^-'ctor of numl^er? 



\ b. 



as^there a i Imp le test forJ .S ' slS a factor^ 
c. fs- there a sample test fo^ (^O)flve' 



. .Which are 'prime and ' 



^f^itVfi^fvS.'w?- '-"wv.^i?-;:,— 



ich Are comROBlta? 



) 



5:."' 



Find a rule Tor testing , 3 as a factor Sbins base* B±yi^X:-:^-i: 5: 



^- seven . ^ 



numerals,. 
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r '^"^ fi.'' ' 'n' .• ! 'i.»''i%etor • factor,. 

',;^V.^®':^k^P^^^'^^ ^^^^^^ an^ number h€ 



:^ ^expression, 5 xSf^ ip another rjame for_ 20, ^WJ^tn we use^;^^ , VV'^^V 
^^fa naW^miJ^lri^^ mul^ 5xU for 20, -w#^ caa^l^w- -^-.^^^IJi; 



•^'^jdt a products expresBlon . Both '20 and ^ x k nmme the 



px^oduct of' 5. and In this chapter we will learn ways 



" u ^ 



i-^f flnding^the decimal name ^f or the produces ^^of'largejnumbars. ^^^'^^^ 























0 


, 




> 



4^ 



^ 1 



4*- 



92- 



\ 



1 02 
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. 6 , fey ^ array 
, ! 6 X 4 - 24 



m 



{f^^^^tmiB-'^o^B that 'X 6 =\^6 X '4 



'f^pf&^i.'i'it-^hlB shows a4 X 35 = 35 ^ 2^ • When we Write 



2^ by^ 35 array ^can* tees turnei to fo^m a 



35 by -s'^ 



;i;''h24' X 35 In- place of * 35 x 24, - we are .using the comm'utate!jW_6* > 



r 



^ prop^^^'ty of multiplloatlQn '! 



multiplication factfa^^W' learn. 



If we know 5' x 9 ^ 45^ . ^hemwe taiqw 9''x 5 -.45. 



^If ve know 7x8^ 56/ 'then [we know B x- 7 56, 
f^^lHTOlB^property^^^^^i man^-^ultipllcatlon f Acts ' 

to be learned? How do you know? _ . 



'What ^re th^ properties of 0 and 1 for multiplication? 
■ : y How ban wa^use these properties ^bo we, have even fewer . ^ 
=multipliMtlOT remember? A ^ ' 



93. 
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Each ^way of grouping tfia numbers gives^^^^ t^ same produet* 



. so-r-we may writes 



(4 Xv2) K 3 = 4 >4 (2 .K 3) 



0f 



When we replace one- way; ~of ^:'g|*oup in ni^iibers - 

by tli'e^:©ther '"way, we are usihg^ the aseociatlve Droperty , " 



b f mult Iplicat ton . 

1... -V-.— , ^v. -. 



' ; ■ • :V " Ba caus^ of trie assaclaJbive proper^ ©^m\rifilpIlQatd6m^| • 
we', oan-^wrlte' ■ '^ '^ " ■ . . ^ i;.-.^h- ,■ 




;;groupln^ of the faotors 



give tha same "^product * 
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suah as: 



■5700 

tJeatlon factSj." 
6 X- 8 . =^ is'J 

p||®|^S||t^[s^ two things;: /along 

^iil^iiffii;!^ ■ ■ . f \- : :: : ' /" " ■ 

i^iSSSwi^W^fi&SSSse'is't^ property :Qr multiplication to find^ . , 

j#»iiikii£aii4i«*^ ....,..„.. .. 



39' lOQO .= 39;^"'^ -5'' '-^^^^^^^^ 



iJ;i4L;v^:;^^^^^^^ 20 - 4* x. (2 x lO) 



V? ^'!« '>;'-■' 



= (4 . >^ 2 ) K 10 



(Think. of. ,20 as .2 x 10,) 
(Use aBsoelatiya propei!ty p ) 
(ppodiict ; of ^ . and : .2 C'is ^ 



Exanmlg -8 



6 ><"(t X 100 1 
C(6 X 7) X 100 

r 4200 



(Think of TOO as 7 X 100. ) 



(Usp; aBBOclatlvt property * ) r - 
(Product; of:; ^2 a^^ lOO ii ^200.1:;; 



Example 3 . ■ ; . ■ ^t:/ ^- \..^:\ : ■. . ; , v;;,- :".-- --:-;- 

5. .^x- 300Q - -^^^ 1000 )v (Think .of ; 3000 : aB/.^- X 10^0^^^ 

^ ^ ^ (5 x 3) >^ lOOO (Use assoo^ati^ ) : 

..::^i:^::.L.^-: ^.^ ..^.g-x 1000 . . . (f roduct' .Of 5 -and- 3 is - 15?. )^ 

""T^ProaueF!^oF^X5^aM < 

15,000.) ' : 



= 15,000 V 



-'■iV 



=95 
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" ' *' ^ ' " ' ^ - - . . ,00^^^ 

■-;^ . ^! ej .'t*h^"ig.--^j5''M=". 



^tt|i^||pp-i|<:-^0) ,(7 X 10) 



; ,;■>= 42 ^ 100 



(Rename 60 . and , , . 7p . :);; 

' . ' *■ ". . - ■ ■ ■ " 

CUs^ths associative amd - . 
Qommutative ^prijopertles. ) 



e t of \6. and 7 

10 thd 10 Is iffdi ) ; 

(The- product of 48 "and 
100 ii 4200.). 



Example ^ 

700 X :30-=^ (7 X 100) X (3 X 10) (Keyname 7pO and SO.") 



^^ee ^ tne aasbaiaici've f and ^ ^ 



m 21 X lOOO 
= 21,000 



(The produot of 7 and 3 Is 
21 1 ^the. product of 100 x 10 

■■, ISv-lQOO.^. ■ .; ■ ■, :-^}^ 

"(The prodhiot Of 21 :and-'-;^"'v^f 
.-IQQOk^li . 21>AQ0;..Xi_.:.^^^^ 



iJo you liibw ' a .way - in ' toiioh you ban find ""the prd^d^tT or^ riuirtb^ra^ 



like 60 ^ arid 70^ or 700 and* 30 more 
see if you can find or\e. . ;.' * . . ;.; 



ly? If hot 
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'i ' -* fX 




^ -Ji. ' • r^^y 

"S'll ' % ^ <- f 

i . ^' -V'^- 32 X 1,000 

p;- g. 200 X 4 



k.. a X 2,000 
1. 500 x6 
m. ( 300 X a""' 



n.j 7 X '80 



using the conunutative and asso'eiatiive properties of 
^mul^MbpM^Mom— — — ' - - — - - — ■ - — - 



Example:^ 50 and ^0 





• ■■. J 




50 X 40 = 


(5 X 10) 


X (4 X 10) 












(5 ^ 4) 

ao-^ 100 
a»ooo 


X (10 X 10.) 


_. .. F. — ™ 
















a. 


30 


..... J , : : 

and 70 s 


e. 


300 and ^0 








..80,, 


and 60 


f. 


5p and 700 






c. 


200 
90 


and 300 

J' 

and p& 


e- 

h. 

— v 


600 and 80 i 

mo and 9, 000 - . _ . 
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V- 107 • 



'Sf^ "-^"?^3'*-'^'^:.^ 60' K?80 , ^ ^ .13, 300 X 800 = n 

%v\W\ - ° 30 50 i n - 
'#'^5, ; 60 X 40 = n ' 
6. '20 )X 600 - n ^ 



500 X 30 = n 



. 8. ifOO X 7 - n 



70 X OOO---- n 



> 



iH-; 700 X ^ n 

as. 30 K 600 =^n 

% * 

16; 70 X 90 ^^'n. 

ly:, 80 X 7QX> m n ' 

18 . / 90 X ;J0 ^ n 

19 r SbjX^SO 



2^. 



^ 98 



108 



7 K-r?i^'»i>g»-*-y*-*ff^*«»<M#."ft*tt3htef?^^fe*^qPji^^gL 
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array, 

- - . . . 
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. . . . V ^ ^ ■ 

:. . .. Separate . it into twq, arrays ihowlns praduoti- you already ; 
know , For exampie * 
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7 by IP array 
■7 X 10 = 70 
These , arrays help' us see that 



7 by a array 

* T X B = 56 



« (7 X IQ) + (7 X B) , • 

■ ■ ' . ' =70+56 ' . 

■ ■ , . = 126 . 

When we write ; (7 x 10) + '{7 >< B) in elaoe of 7 h (10+ 8), 
-Wlrrtisinrt-W aigtri^^ 
addition . 
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Can we 
separate 
tlie array 
llk^ this? 
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..... 
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',(1° 



(8 by 7 
array) 



:. (l8 by 7 array) 

Find the products seR^ and Sdd them to get the^otal 

numbed ©f tlements In the l8 by 7 array, >^ 

,^ l8 X 7 = ,(10 + 8) X|7 / . . 

-y - - - -- , ;, = { 10 X ? ) + ( 8 X 7 ) 

• = 70 4- 56 ^ 

: ': ■ '.. _f ■ .. . =. 126 ■ ■ % 



The" commutati\5f property of multlplloatlon tells us that a 



J. byu iS array has the same number of elements an l8.- by 7 
arrayj, thUBi 7 x l8 = l8 x 7 . " ' 

airioe 7 X 18 =^ 7 X (10 + 8) 

; * ^ " (7 X 10) +(7x8), : , \ 

and , 18 X 7 ^ (10 + 8) K 7 • ' 

= (10 X 7) + (8 X 7), 
then * (7 X 10), + (7 x 8) « (10 x 7l+ (8 x 7) = 126 elements. 



100 



Ho 



1. 20 X 37 - 20 X (30 + 7) 



(Rename 37 as 30 +■ 7. ) 



= (20 X 30) + (20 X 7) ' (Distribute 20 over 30 

and 7-)^ 



600 + l40 



^ 740 



(Use multlpllGatlon facte 
and place value. ) . 

(Use addition facti and ■ 
p-la<2e value*)'. ■ 



2* 42 X 30 ^ (40 + 2) x 30- 



(Renami -42 ae V 40 h- 2 J 



= (40 X 30) + (2 X 30) (Diitribute 30 oyer 40 
* and 2. ) ^ 



1200 + 60 



^1260 



(Use multlplieation ;factB 
and place value.) 

(Use addition facte and \ 
place value, ) ^ 



3v 4 X 285 ^ 4 X (200 t 80 +. 5) (Rename 285 200 + 

■ ' ' ' Bo + 3.) : ' 

• - (4 X 200) + (4 X 80) + X 5) (MeWibute 4 

- , i over 200/ 80,: 

^ .. _ . . . .. ^ . . . .. wn^ S^). - , 

a 800 + 320 + .20 ' (Use multlplioa.tlon facts 

■ ' ■ . ' \. and place yaluev) ^ /■ - 



m 1140 



(Use addition faote^ 
7 a s s o c la ti-ver-p r opfr^ ty-j- 
and place value,) 
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Imal numerals , : 



using -cna prop^rxies m 
following products as flee 

-Ejfafhp reT'- 6-x-&l-*-:6-X"-' (20 1-) - - 



X (6 X 20).+ (6 X 1) 

m 120 + 6 . . 

= 126 



3 X 27 ' i. 20 X 62 

b. 42 X 6 - ' J. 71 X 30^ 

■2 X '128 . k. 40 X 5? 

7 X 341 ' ' ■ " 1. 60 X 23 

217 X 8 m.. 78 K 10 



a. 



4 X 285 n. 20 X.91 

22 X 10 o. 86 X 30 



h. *47 X 30 p. 39 X 50: ^ , 

Name the property of multlplloatlbn illustrated'by 



each mathematical sentence, w 

a. 8 X.I8 = 18 X 8 • • 

b. ■ _ 2 X (9 X 6) = (2 x'g) X 6 

e 10 X 32 = (10 X 30) + (10 X 2) 



Find n In each matheJnatloal lentence. .Jse tfrtiat you know 
about the properties of multiplloatlon to help you. - 

a. 15 X 30 ^ (10 >< 30) + (n x 30j ^ 

b. '18 X 5 = 5 X n ' ' ' ' 

e: 36 X (10 X 2) =10 X (2 x'n)^^^^^^^^^^^^^^^^^-^-^^ — 
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b 

■ d 
" e 



'12 x ,10"= 10 K^12 



33 x-42 = t30 + a) 5< (40 + 2)' 
(i'e x«3j. X 4 = 10 K ik X -3) . 
(ip. X 5) X 7 = 10 X (i + 7) ' 



Eael|-W~'the«expressionB- below- Is- equa^ to - (40- x 60 ) 



Whldh koea not Illustrate the distributive property' 



■Wrl1 
, a . 
" b..' 



e' 'Its letter. 

(SO h. 60) + (20 X 60) 
' (40 H 30 > -+!,(40 X 3^) 

c. i. (4 K lQ) #(6 _x 10) 

d. l ^5 :^"^0)\+ (15 X 60) 



< 



We can find' thai number whleh n represents In ,thls rfay. 

. •,■ ..■ -•\4.X gfS - 4 X, (200 +^80 + 5) ' , ^ 

i. . . ' • = (4°'x.200) + (4 X^) + U X 5) 

• ■ ' ' 800 +:|20,+ a#^"'^ ^ 

„L^_~iUj._..^ .J-I . . ...... _.-,_.^s^1140.Jl,_, 



V. y ■ - Th^, 4V285 ^ ii^i "'^ ' 

The. numbers . 800, 320, an|, 20, are called partial prc^uetB. 

- \ Here 'is ft. shorter way to, find the product of 285 
' and 4. We can write the partlal^products under #aeh ,• 
'-trther as we multlpl^. Then, we /ban.. add them. For ekample, . ' 

If 4 X 285 m we find the nymbBr which _n reppesenti^ 

in this way- ' 

20 < — ^(4k5^- ^ i : 

320.-€ (4 X 80) 

-600 ^ ie— " ( 4- 




1140 ' 

Wany Of US should be* able to write the product In -an even 
shorter jway. 285 ' , ^ 

. ' • , ■ ■ ii'^o ; ■ . ■ 

; '■ / / . " Then, 4 x "i85 = 1140^ ^■^- • ■-^-^ .-^ ^ -^^^-^^- ^.y 

What must we remember In-order to do this? . - 
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hiMiJintiT'^-'^-'^ im^<Birt'rfr-iat/i-ii III - t'^» •j^.J*^: =. — r-i. ,. i 



'3 X 408 =' 3 X 44b6 4-; 8>: . . : ; : 

;( 3 X ^ 40d^ + *^ (3 :x ,8) : • ^ ; 
■ .' • • ' ^ 1200'+ S4 ,^ ' . ■ ■. ■ . 

laait,,. and 3 x 408 .# 1224. , . " V, 

"^f^e'^^jiBT'iTior'tir' ways" lo~ f IhU'^ffia "pr^u&fi'^'vre"~ooufl.d "wflJ 

^oa- ' ■ - ■ ^ 



Bo, 




3 > 

. - C 24 



(3 X 8) 



or 



1200 (3 i< 400 ) \ 




1224 



/ 



. In .the shorter way' at the left', above, «wny fr^ the^'a 

two. partial products? ^ . ^^Ia 

- - i. . ■* 

. . ^ . ^ . .. . . ■ . . . . ' ii^i . f ■ 

In eadh of the shorter wayi shown above^'ls there an 

tlma when.you;,4id or could uee^ the zero property for* ' 

rtult^pllcatibn? ^ ' 




i "^<XX,' A bui'ldlRg'-has 72 ^ windows. If It' takes 3 mlnutea; . 
..to wash one wlndow> how mmv minutes wlj^l^lt talie to r 
; wash all br'^them? , ^ ' ^ . 

12. ' A .traffic llgh%' changes' Its color every l8 secohdst, 
How many seconds will It take for the light to iriaice*- 7^ ^ 

; ■ =^ changes ?^ : . ^ ^ . ' ^ ^ ■ 

13, ' A hlioriQffr^h record revoly^ 33 ^ti^es a minute i. " How *v 
V'-. many revolt will the record make If it plays for ^- 

' 3 mlnutM?' V . Y ^ ' ' ' V 



44;//^ Jpt\n and his father werrt on a flfhdlig trip. \rt took 
the^i^ 6 Jiouri lo get to the lake, John's father ifas; 



f.;-;T~ * driving' 35 miles per hour. How far drfl they have^ 

r \: \-*s to drive hefore they could fish? 




.. .... 




+ 7 ^ 



20 



r 



p 



- ^ . ■ - \ 23 by Sf^^array ^ .V^^, ^ " , * 

' We ean ahoM, .by using the dlatKlbut;lv» propertyV how to 
multiply two numbers greats*'^ than 10 but less than ~10Cr;~ 



^ 23,:< .(6o + 7)T^ 
/ - (2| X 6a) + (al ^ 7) 



A- 



1 



(Think Qf^ 67* ar 60 + 7j 
(DlBtPibufce,^ S3 ' ov^ 67/ O^a 
i heavy vertipal ilnej.howl3 hoW 

the . array li separated dhtoi-v ^' 

smaller arrays.) 



^%(80 3)t ^ 6a + C^O' + 3) 7 (mnlc of ' S3 aS:r-SO: ;+ 3,) 

^ (20^ 60) +; (3'V 60r) + (20 K 7)' + P ^,7) - \ (The h|^vy ^ 

7 ^~^~^r\:' ' — —rrHariMHrar'rihe^^then^^^ 

. ' ■ , 5? ^he array iB separated ^Into 4 

' . ' ' smaller arr^i* I^e heavy lines 

, drriwn on the arr^ abova 

. , / ' ; ^ liluBtrate these |C©uw^ arrays* ) 



^: 1200 + 18G + 140 + 21 



^1541 



(These show the niOTber of elements 
In eaoh of tifia four arrays* ) 7 

(The totals number of elements In a 
23 by 67 arr^ is 1541 . ) 
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X ■ 



■23 ^ 67 * IS^l 



L 67 



- 21 



( 3 >i 7) 



, 180 *^ — r--C3 ■p< 
140 ^ ' (20 X- 7) 
1200 < ^ - ' (go i< 60) 
154f4— ^--^23 ■x'St'T 



:' :*A3ee If you can Identify eaort of the partiaO. producte -shown 
above With parts of the ^rray. \ ^ ■ ' ■ 

' .* Using the vertical formj oompute_the fbllowiftg. 



54 

X 32 



25 
.^x 18 



37 
k42 



d( *&&mplei 32x54 54,. 

X 32 



120' ■ 



1** 



■ 1. 45 ^ 23 - 9, 37 ^< 86 . 
2. 64 >f 25 " _ " - 10/ 49. K 61 

^'--^^^---■3-7^ ^--26— — — 11 . - 57- -77 - ^ 

:-.-;4l ; .61 X 59- ■ , 12, .66 X 88 . ^ . \ _ / ; ; 

"'5, -^8 X 92 . ' ■ 13. .44,KV95 / . ^ " - 

; ,-=:lf ■ : ' ■ ■■ : ■. f ■ . ■ . ■ ■ ' . . = = ■ V ■ - 5 ; ■ , . 

7-., ' 24- x.3f:- 15, 37 K 75 : / 

/" 8.' 26 K 97" . - ■ -16% 91 X 67^ 

- ^^B* Use :mathematloal sentences to help solve the foUowing \ 

-^^s^roblems^^^^ each answer^ln a TOmplett sentence. : 

17* A: set of books weighs 12 pounds. If a ^cho©l ordeped 

38 sets ^ what would thi total weight of the books' 

v%i ©Merad? - . ■ ' . ■ - ' " ' ' ' ] v.[ ^ ' \ ' / ". 

l8.'"-- Mr. Jonei3 a" farmer, sent 27' ^crates of eggs to the market, 

■ ' There vfeT\e 24 do^en eggs In :6ach crat e , . How many^o gen / 



^ 'V*"^!*, eggs "did he send to market? ^.^^ .. ■ 

■19, . During our vaoat Ion last summer, we travele^for 28. hours* 

■ * ;Wa drove at -59- miles per hour. How far did we trav.el 
- . during the 28 , hoursl- ^ " : . ; 

^ 20* The tsandy store paoked 86 boxes of candy. Each box 



contained 64 pieces of candy V How many pieces of o^dy 
were nteded to pack all the boxes? 
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■ Look at this example. , 



• ' ' . 25 ^ 72 ^ n :. : 

HBre'are. two /orme for ^finding the deQlmal numeral fprni 



Xon^er. Form- 
K 25* 



Shorter Form 



10 (5 X 2) 
,350,. (5 X 70^) 
sl W ,'(20 X 2) 
1400 ■ (so 'X 70) 
1800 ' 




360 (5 x;72) 



i440 (20 X 72) 
i8Q0 . n 



n = iBOO 
25 X 72 i iBoO 



Explain' how the partial producis In the longer, and 
shorter forms are related toleach other. 
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-?r^-'Compute-uslng 'a-vert-ioal-tform.— Use -the shorter form if you dan. 



Example 




> J- 



111 



121 



_ ; 'These ' axam^^^ to ie§rn now xo' una 

p^oductB >of larg%r numbers. 























21 


■ ■. ■ - 
^ OR 

. (3 X 7) 


237 . \ ■ : . 
X - 43 ■ ■ ' 

711 (3 X 237) 






go 


(3k 30) 


9480 (4'0 X 2371 


" 




- -600 ^ 


(3 X 200) ^' : 


^ 10191 "(b3 'X 237) - 






^ 2oO 


(40 X 7J 






\ ■ 




(40 X 30) 


n = 10jl91 




* 


8000 


(i|;0 X 200) 




















" ^ oil E^AQO^ 

n ^ 34 X puj£^ 








5032 


: 


5032 ■ 








X 3k • 






8 


(4,X 2) 


20128 (4 X 5032) 






1 120 


(4'x 30) ■ 


150960 (30 X 5032) 






20000^ 


^(4 X 5000) ' 


171088 (34 X 5032) ' 






^ ^ 60' 


(30 X 2) 








goo 

150000 


(30 X 30) 

(30 K 5000) 


n m 171,088 : 






171088 


(34 X 503a) 


■ ^. = ^ ■ ■ ■ - i 

. ■ ■ ■ 'it ■ -. 



B . Use' mathamatioal Bsnteneas to eolve tha^ follewing 
' prbblama ; Exprasi- eieli anewei*; In a oonyplete sentence / 



16, If yow father e4l»ns: $BkO a months hgw much dots 



1;;^ . . ha aarn in a yaar? 



|f 17. An automobile, averages I6 miles per ^gallan pf 
gasoilha, Tha gasoline tank holds 17 - saH^sns. 

./'^^^^^^^^^ : many miles will the automobile go 6n XTr . 



" ^ Can you find the val^e of n from the diagram? Test 
your knowledge of the Geloela method by showing that 

- - - - - - ~ - 36 X 672 ^ 37. 632. . - 




Blots for coins on each page , 



^'^f.,^thit^^,TOl€r Jias-^^-jlSA^-ipages, and 2o7 coins have been placed In 



^.^^ iJ |^433^bts^ to complete the book?^.^.^l!^l^Jl, 

S^gi^^f:^^^^^ this problem uBlng two . y-f . 



\" ; 




420 ^ 287 - n 



AiTi-^iii-if^ 



; . 35 • 


420 

* 




xia 


-287 




70 


133 





















There are 133 'eoina^ needed to complete ^thlB book 



Here Is a way to solv^ this problem using one 
mathematical sentence. ' 

(12 X 35) - 287 = n 

70 133 

...,.1^ ..... .... . .. ^. ............. = .. . . 

350 

i^SO 



-Ihara art"^ 133 coins needed to complete the book. 











• it . 






- — ^i^is— 








fc;i.f :foljbw%^iplS^^^^ 1« a complete sentence 

^^^[Lfi^ft^Sa>1WfifpT^-pmt?g-;Tit^^ gaoifeols.'to , an „lnch across , a page^ 
|i.;'V^' ^^^irHgwf^ri^^^^ dkn'Jbe printed on a sheet oF^ p&pet 8 "-J.VC^I 



- 'V: ':;iriet^BJiSe?vci%hout usln&^ces between the symbols if.., J 
^SvSM-!f%^r4;:aEe '^-61 ^rpws df symbols possible? ^ . , ^ ? 

^^^^^^F^^lS^^^^ht^a:^ notebook for 25/^ ^ penclXlTor Tj^. and 



an arithmetic book for ^$3.50- He gave the clerk 45.00^' 



* y How- much change did he receive? 



liJiul^i^^^^^^ takes -the bus to and from echool 5 days per week. 



The fare each 
week? 



way is 25^- 



How much is her fare for the 



f 

^ * 



If. Th^ Brown family of slx^anned to fly to WashlngtofTOh^ 
their vaca^tion. Each person was allowed 40 pounds of 
f x^^jj^E^gage r -The-Browna had- ^263 —pounds of baggage,^- 
What was the number of pounds of e^ctra baggage? 

5. There fiire 24' pages in Mary's stamp album. 'On eaeh page 
there is room for l8 stamps. Mary has 2T9 stamps. ,Howt 

' ' many stamps does she need to fill her album'? 

6. A pai-klng lot had 25 rows with 'l6 spaces in each row. 
' The size of the lot was increased with spaces for 225 



' ....cars. Since the addition, how many care can be parked 



on this lot? 



i5 
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•^•-Lal^l3i*^i^\%the%;oBeMt4on we use to find an Unknown 



^"*^MTOr'"wtfa''ttte°^Moaust' ai^d 'One -fa are known. 



^ ^^....^ incest 



thera. 



What number times >^ 

Is equal to 20? 
4 ' tlmf what number - 

IB equal to 20? ^ 
2^#. divided by 4 -is 

equal to what number? 
20 divided "by what ' 

number is equal to 4? 



^ -Is 



f 

In each case we are to find the untoown factor * Wt may 



20 ^ 

ife-rtsss^i - .M.^rt4-s-p r o due t - ^ 



' 4 ■■ 

Known 

Factor , 



n 

t 

Unknown 
Pastor 



A fonii fsr eomjutlngi 
1^ J ao 

20 



n - 5 



We have"" learned to become sklllfur With multiplication. ' 
Now we want to learn ways of making the process of division 
easier; 



r. 





study the table -you havi Just csmpleted. 
liT know to^ Write 1000 in , the lower right hand box? ^ 



- Haw can this table be used to find thl untosown factor- 

l-^^ ... 5 \. ^ ^ ......... . 

in a division example? 



< 








■ ■ • -■ ;v.'_ ... :i 






the 



|?:^;r:;,'f3j%r^|^^|xt^^ see 150. Then 

the other factor. 




r 



119 



129 




Jjy^>l ''/3i''^ '^-600 .^-^-i 




. 6. 350 > 5 ? n 

7; 180 -i- 6 = 




8. 210 ^ 3 ^ .n 



9, 640 -i- 8 = n 



12. 
13. 

IJ^. 

15. 

16: 



•^^rou' 3 = 



120 

810 
360 
5i^0 
240 
400" 



■a 
■9 

6 



n 



= n 



- n 



4 - n 

5 = H 



-120- 



: ■■■■ ;V 



■. .1.,;- 




„T t^>*i- 









l4 I" ' 






600 


700 


800 


900 


1006 














> . .. ' 7_ 


_.600 


- 




„.900 




r A' 




































— , ^ 


1200 


1400 












-..toOO 


. > . ,y 


1200 


isoo 


I8OO 


2100 


2400 


2700 
















gooo 


2400 


















' 1500 






•3000 
























3600 






5^00 


^00 








-l400 - 




.2800. 


• ■ ■ . f » ^ . . 


4aoo 










n . 

» 1 --3 


























3200 




4800 






/ 


■ - . ... . 
t 


f, 










3600 




5400 




7200 




9000 





10 




7 








6000 













ft: 



Aftfi? you oomplate this table, your teacher will discuss 
It with you. 

Find n in the following examplts. Use the table you 
have Just completed." 



^ ' 2/^ ^900 --i" 7 ^ n 
' 3 . 60Q0 ^ 6 = n 
if, - 3gOO 4* 4 ^ n 









6. 


^0> 3 ^ n ' — - 










7^ 


2700 -i-.g ^ n 




8. 


10,000 -i- 10 ^ n "^^^ 




9. 


5600 ^ 7 n ^ 


X 


10^ 








18. 420 +7^8 
20. 5000 4- 10 = p 



8. (,a) X -32 (b) 4 X = 320 (c) kx = 320a 





Copy and Qomplete wltji the correct multiple of 100, 



a;. 



400 X. k 4600 ^ ^ 









• ■ ■ t — . 





X 3 - 1500 



X 5 = ^500 




9 X 




Copy and complete with the correct 'mt^lt'lple of 10 or 
100, ' A'^-.* 




Example: ^&0^ x 6 ^ 480 



.V 



,'"'1 . 



f 



x :V « 28D0 
\. l/' 'dV'/S,>^><'3.- a70 



1. 9 = 6300 

h. "^^X "S = e^too 
7 K =\5S00 



i.. 



.-y-l Ifc ' 







■ - ■ . ■ ■ ■- 

124 




•J 5-i-r E*JA SI 






i34 ^ 




- \- . "... .*.■ ;-'••=:"■.; 
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U^^k^4r^V ;^.;4^>;c©pyIea€|ft-^w Compl^tf the blanks".-,^' 

1^ 



ilv.' v:^<r.;t$S|i^iidj[^^^^ is true. 



4 



f&p:Z.AU^^^^^ largea't Use the largest.', . 

g^y^f^-^5ri;^ m^r#^^ ^liiiitipie.Qf lo, multiple of lOo, .-^^ 




< 238 (c) X 7 < 2385^ 

=' 5^0 ..(c) 6 X _ = Sm^LO.* 



gV,"i-''3,.v.- Ca) vlii*: X 5 < SI '(b) _ X 5 <',2ig • (c)» 



X 5 1*2197 . 




37. (b) 5 X ^ < ^75 h) 5 X _ < 3759 

■ ■ ■ 

(al)l x-7, = 49 , 4(b ) ,x-7 ^-=490 ' (e ) - ..^X. ,7-=..>906 
(a) 8x,_<78 (b)' 8x!_<'782 (c) 8 x _ < 7828 



(a) 8 x.^__'< 50 '('b)"'.S '^< ^ < 500 (e) 8 ^ ^'4,-5000 
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aceroi^e Set 17 _ \ — 

' i; " Complete with .the iai^geBt multiplt of ■ lb that;nmy be ; 
; " used to Mke the santena^ W . " .A- i^::: 



a. _ X 5 < 103 


. v -f. 


8 X < 500 , 


• b. •. X 6 < 191 


g. 


' k 9' < 650 


-ve. - X 7. < 220 


h. 


_ X 7 < 583 . 


^:^:/J d. , .A i< '< 175 


• - 1.: 


9 X _ < 750 , 


V' 7'' 5 X < 31^1 


■ J- 


' X 6 < 5'i9 ' , 


T-f-^f©— th -the-large s t~mu It Ip le^^ 


\ 'be used to make the 


sentence 


true. 


■ .a. X 6 < 2500 


' f. 


k X , < 3000 


' b. X 5 < 600 


S- 


_^ X 9 < ^^852 


e. X >^ < 1000 


h. 


X 3 < 1000 


d. ' 6 X . < 2000 


. t : 

1. 


4 X _ < 1§'^6 


' ■ e . 7 X < 4000 


J. 


2 X _ <" 1946^' 



.3":^, Complete .with the largest multiple of lOO that may 
^ ■ be use* to make the sentence true. If this Is not 
possible t^ien use the largest multiple ot 10. 

a.., .8 x < 5000^ ^ ■ f.:-#'^^^ < 3°v . 



b. _ X 4 < 2196 < *^507 

c! 7 X _ <; 568 h. _ X 8 < 412 

d. 6;;x ^ < 596 ■ ^. ^ ^ <' 359'? 

^ x-8,< 2502 J. ? X ^ < 8200 
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BECOMINa SKILtPUL IN DlVIbJNQ , 



. . We shall UB0 what wa , know, atoout multiples of numl^f^s 
to learn more about dividing on&. nUmftir by another. 



Suppose we are to f InQ ' n In f ithsr' of these 



sentences, 

■ ^ ./ - 

n K ; k . 

V ^ Iftilonown: Known 
''Factor Factor 



• 3'32 or 332 -1- 4 ^ n 
Product ^; ^ . 



To .find rv in eitfier sentence we divide 332 by- 4. We 
can use on^ of the forms below. You ma^r select the one you 



would^^llke ta use. /Use either Form I or Form II. 



Form Is 



83 
3 

80 



4/332- 

^ 320 ^ 



12 ^ 

12.^ 

.0 



^(80 K 4) 

T— (3 X ^) 



^Fogm II; 
/ 




■ ll^i 332 • 




— f— » 320 


80 






12 


3 


b 


83 



Mathematleal Sentancei 83 x 4 = 332 or 332 +4 ^83. 



We can cheek our answer: 



83 
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. ' - . Exeroise Set 18 

^ - I?Jhd n. Use either Form 1 or Form II. Check 



vi, n X 4 ^ sa 



11. n X 4 =208 



2.- n X 6^= 84. ^_ . 12. 7 X n = 217 

■3. X 9^ 117 - ^, , 13. 3 K n =-153 

4. 5 X n = 75 14. n X 9 = 828 



JS. 7 X n = 98 ■ . 15. n X 7 = 57^ 

6. . n X - 84 . - IS. ^7 X n = 231 

.,:.7". n X 8 = 560 17. 8 x n = 448 

....-B= / 5- X -n - 390 ^ ^ ^ 18 . 4 X n = 192 

■9. n#9^©7 19. J> X 7 = 595 

'10. 9 xn ^ 155 ' , 20. hx3, * 279 
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7, -'^TPINDINQ -QUOTIENTS AND REMAINDERS 

\ ' Wa.^^hav© uspd sentences like this ' 

■ ' ■ k7 - (5 xjn) + T 
"'/■"'.'ih working with story problems. 

We have aeen how we can find the largest posslhle n 

■ and the amallest r ' ifi ways like' these . 



9^^ — quotient 
divisor 5 ) 47 «_ dividend 'divisor 5 

la 

•— — ' 2T**reinainder '-remain4er^^i^-2 



^dividend ; 
• 9<quotient- 



We have found that 4? = (5X 9) + 2. ' 
We can see that this sentenct is true by thlnklng^ 

1^7 = 45 + 2. 

;i We . ean use these same ways to find quotients ^ahd pemaindeps 
when we work with larger dividends, - , 'V . . , 

.Now look at this mathematloal sentence., 

H37 ■= (n X 9) + r : ■ , 



40 

360 ^ 
7T 

7g #- 

5 



(40 X 9) 



= (8 X 9) = 



9JW^ 

77; 
— » 72 ■ 



40 

8 
48 



. . Which numbar Is th© quotient? ' ::./yr77]\rP 

Which nui^er. is the dlvltond? . ; 

/; Which nuiriber 'is the Wvlsor? " ; _ / 

Which ^ nunlber is the ramalndar? ^ ■ V V ^ ' ^ 

' Is the rainEinaer less than the divisor? ' / 

^ ' ^ • ' • ■. ' " - • . ' "--= 

We have |f ound that 
' ^ ^ ; { ^ 437 ^ (^8 K 9) + 5/ / ^^^^^^^ ^ ^ . 

We ean check to see if the Bentenoe Is true by ^ ■ v ■ r 

^^np^ipl^^^ 

' be 437, . ' : ^ ' 
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Exercise Set I9 

A'.' "Use either Form I or Pprm II to find n and r. 
^ (-^ Then rewrite the sentenoe using; the numbers yc^'i'ound. 



^'. 'V- a" . 



1. 

2: 



600 

138 



3. ai3 m 



6. 107 = 
■ 7. 230 = 

a. 162 ^ 

^° . 9.' .738 ^ 
,. 10. soo = 

\ . 11., 372 - 

12. 725 s 
13» 373 ^ 
-288 3, 
- 15. . 451 - 



n X 7 
n X 9 
7 K n 
n X 8 
n K 3 



3 >< n 
n X 7 
n X 6 
9 X n 
n X 6 
n: X 9 
8 X n 
n X 9 

4 K n 
n X 8 



+ r 



+ r 



+ r 



+ r 



+ r 

+ r 
+ 

.+ r 

+ r 

+ r 

+ r 

+ r 

+ r 

+ r 



V :BvP. .Usa - math^ sehtpnees to solve these problems'. 

Express eaeh Mswar In a complete sentenot,; 



;V>;.l6. At eamp, Jotm made a collection of I76 smaliy^^tones. 

.... . ^ . . . ...^ 

V- ' ./ ^ Ha put the same number of atones In eaoh of ^ small 

boxes i How many did he put in each boK? How many were 

l^- '^yc: •■;;left.;py;er?; ^ j „ ; r .■ - • ■ . ^\. - 

17. There were 2Sfe. children Visiting the^atural History 
V ; Museum* ^^^; N^ guidfH^ showed children around the museUmi 
How many groups contalnin^tfae same number of children 
■ could be foimied? Are there any children left, over? 



1. 



2. 




._. •■ Exerelse Sat gO 

Ka'me the divisor, dividend, quotient, and remainder 
' .for each of the , foiling".' / 



a. 



32 
2 
30 



b. 



8 1 258, 

■■' ■ /■ : = ; . 
■ ■ .. . 2 

Use a number to oomplete the following so ; they are true 



6 ) 732. 




600 


100 


< : 132 




.1^0 

■ ■a2 
' / ^. / la 


20 . 
S 




■122 



statements* / 

a. If thiB remainder. iB * then the dlHsdr Is a 
factor of the dividend. - ^ 

b. If the remainder Is not _3 then th^- diVlBOr is 

not a faetor of the dividend, ,r / \ 

0. If. 1026 - (7 X l46) + then the renmlnder 1b ^ w 
d,"' if 8^2 i (6 ~K n); >';r-' with r < ^6^ tlien - n and- 

r = . ■ . . ■ ■ , 

Dlvldp the first number by. the seoond; Then write the. 
mathematical sentence. For exiunple, 258 divided by ., 
8 elves a quotient 32 and a remainder 2. The . ,, ' 
mathematlsal sentence Is 258 ^ (32 x 8) + 2. Che c k 
the last '5 sentences.*- ' ■ , . , • . • .< 

a. : 512 by 8. ,f. 756 by 7 

527 



"b. 
c. 
d. 

e. 



382 by 7 , E. 

251 ' by. 4 ' h. 

.456 by : 6 . 1. 

812 by ' 9 J. 



805 ; by - ;;■,4■■ 
927" ■■''''by ■ 9 

625 by 5 



k., 859 by 3 ' 
J..;, 604 by 6 
m. .: 2597 by T 
n. 2001 r by. 5 
b. 7024 by 8 
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■;r\ FINDIHG^ WJIfflPIES OP lARGER NUMBERS 
- '"^ V J Copy and' cemplete the following table. 









• 30 


40 


50 


60 


70 


80 


90 


100 


■, ^0 ■ 


['aoa.i 








500 




- 










■.so;;-. 








800 


- 








1800 










900 






- - i 


aioo 








40 








1600 














50 










2500 










5000 


60 








2400 






4200 






























70 






-2100^ 






-4200- 










80 








3200 






5600 








90 






2700 










7200 






100 


1000 
















9000 





" - ' Exerelse Bet 21 

Uss' y^ur table^ to. find n . - 



, 1. 


800 4- 20 ^ n 


11. 


n X 50 =^ 1500 , : 


2. 


; 2800 * 40 = n 


12. 


go X io = -n r *, 


3- 


2800 t 70 ^ n 


13. 


4906 + 70 « n , 


•,••'•.4. 


20 X n. = 1800 


14. 


50 X n = 2OOQ . 


5. , 


ri X 70 ^ 5600 


15. 


80 X n = 7200 ■ 


6. 


. 70 X 90 = n 


16. : 


6000 4* 60 = n ' 


7. 


.4500+ 50 - n 


17. 


3^0 ^ ,4j0 = n : . 


8. 


n'x 100 =8000 


18. 


39 K p ^ 1800 


'■ 9. 


60 X n = 5400 


19. 


i^; /^iJO = 6300 


10; 


2700 ^>^o ^ ^ 


SO. 


n K 100 ^ 10,000 . 


.'1 
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^ Exerciss Set 22 ; / 
Complete with the iMgest multtpl© of. 10 whloh. m^es the 
sentence ti*Ue. ^ . ■ . ■ 

a. X 20 < .720: , g. X 70 < SO'^O ■ = 

b. X 10 < 836 . h. ■ _ x 60,<-5500 ' - 

c . X 30/^ 506, . 1. . ^x 80 < 5000 - 

d. /^O < 918 ' ■ J. ' 90 X < 6500 ■ 

#. Z&x . < 432^ k. 80 X < 4700 ; ; 

f. 60 < 3290 1, .. 50 < 3500 ^ ■■ 

the sentence trui, > ■■ :,• ; 

a. 40 X < 8442 g. 50 x .< 36,012 „ 

b. 20 X _ < 5591 h. K 70 < 45,000 

c. 10 X < 2146 i. '2^x_<p640 J" 

d. X 30 < 6723 J . 70 x < 26, 500 : - 

e. X 6 < 3290 ' k. 80 X _^ < 60,000 

•f. X 3 < 2872 1. 90 X < 75,000 

Find the largest multiple of 100 which makes the? _ 
sentence true. If there Is no multiple of 100, then 
find the largest multiple of; 10. 



.1 

a. 


20 X . < 731 


f , 


40 X < 2449 


b. 


. ■ .- . X 46 < 4830 ^ 




60 X ^ < 45,000 


c. 


X''30 < 742 ^ 


h. 


70 X < 30,000 


d. 


30 X < 12 J 200 


i. 


_ X 90 < 7500 


e. 


50 X < 26,200 


J. 


90 X __ < '75,^60 



- /n't 



:''_V*''"USING DIVISORS THAT ARE'^MSij^TIl^i^S^ 



'If 



Exploration ' ^^'•AV■''' ' * ' 

Ket.are going to learn to divide when divisors 'ire 
: multipleb,.|if lO* Look at each of ^the, exar^las below. Can 
' ypji^'i^i^.**^^^ ^^^^ example? 



.'Mi /^'knpla Ix 



Dlviae ■ 480 . by 20 ^ 



4 



20 

20)480 
400*- 



^.(20 X 20) 



Bo'-^Jr; 
0 _ 



(4 X 20) 



20 ) 480 




- — 


'20 


80' 










24 ■ ^ 



- . - ^ 480 - 20 x:ft4 ^ ^ 

; Wa think of n as the largest multiple of 10^ so that = ^ 
(tl x 20) «is not greater than 48o, . ^ . 

We then think of . n as^the largest number so that 
(n X 20) is not g^*eater than Bpi 

We'desorlbe the results , of the prooesB by the mathematioal 
sentence: 

480 =^ (24 X 20) + 0 ar 480 « 24x20. 
■ We can check the work by imiltlplloation, , 

■ ^ ■ 24 . ■ " ■ , - 

= • • ^ - ■ ^ X|0 • ' '■"'^■ h. 

\ ' : " 480 



■f ► : .:• , * 




; ' 1200 

---—85- 
. .80 



200 



30 



. ..:.,-i...?,ju.-i 



232^ 



' , '%/.!^/X^:W%Vt^rik pC n 'ai the largeet rtifiltlpl^- ©f v .'1P9/ so. that. ^ . 

J^?l'fif''?:^ij^^^^ the Ingest m^itipie'or'Ci^/;^^^^^^^ 

■ " ■ that , (ri X 40) Is not . gpeater than 1,285. ■V\ '.. V-^''"'-^ ^ 

■ . ' Fdnally, wa think Qf n as the largest, number. Vb; 'that 

(n K ^0) IB not greater thany^ 85. - - / 

• * We describe ''t>he results of the process by the mathematical 



sentence 



We can cheek our work by mwltlBlJL 



9,285. (4prjK + 5. 

.oatipn and addition. 



232% 

_X 40 

9280 

t i 

9285 - 



138 
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^^0^^^^^ each of . 'bKe'/'^U^ exerolsas, dlvlde;:the first , • 



^;.:.:..;...;.n\juaben by..t%;iaobii|tl;^^ write a mathematleal 

sehtWce''^^ ean express the results. 



^^:i^.,:^^^^:;j^y:2q., ■ ' ii. i6oo;>y -^ao. ^ j.'. ...//".;:.'^vV:y,i'^ 

.^,3 . 680 ■ by^lW'L'^ V" 13 3:956 %';:iO' ■ 

M^^M- 57oj by ,' ip rV. ' . l^i 1897, by 

1160 . by W,;-, . , 15. 3162 by,,.;;^0 

;#h6T— :i90^.b3r,:3P^ — -;:^ir5599— by— -70.: 

'■■ 7. ■ 780. ' .by GO ' ■ it/r''2&6);.by-, .6o- 

■r;^v..v:^^3g^^ . /'-^i^^ 



Si^ iW ' : the . .f lowing' p rdblems , 




, 1; *;>i^^v-Vi *. • ' *'^*/. 
-.- 4- 4. '.^^.';;iQ<>^:^;':■ / V \*} •.• . •=?• 

/gl- " 3niK>i^g oar^^^^^^ H©w many cartons ' wiir^^^^'^^^ 

St^^^^i''^^^^^^ of " 900 books.'?'-.- ' . ■-• "V",^ 

, An .au^^^ 1680 .^^tpsons^;^' If each row seats 

' ./ .r'^i^'Hp^^^ ^^^^ are this audltprltim? -* ■'^^S' '^' -. 

W}^^':^ -How rmr)!^^vi^^^jmBt an elevator (aapaclty 20 peAons) - 

' make- to earf#^5^5^' ; p#PpI%^:^;^-{Hlnt j Om trip may' not" . ' : 

-fVi-^'V .''^ . .'oarry a ful iviioma ; ■ - .v / {^ ■ ■ ' " 

" -■ '.'.vv''-'' "'^ ■ ■■ .' v'..:* 1 . r-v'^-r 

: Cai . , . ' The '.' voom mothgg'ig; boxing ; ^^dy to eel 1, , thr. > ^ . 

; ; ^ • "parni^l. They bought 2,860^ pleees ot oan^ a^^^ ^/ ^ ^ 

; ■; box will hold 30, pleoes* How many boxas of oandy do 

' ^ ■^ >bhe r - . * . 



. ■■■ft 



^ ■ 



..... . 



r*- ^' .s"" There Is a shorter way i to writ© y6ur quotient in » division, 

. It will allow you to do your work morf qulokly, - - , 



Sfiorter Form- 



■I \ 



Study the examples .be.loWi 
^nger Form . 

. . . ' :\ ^"139 ; ^. ,^ ■ , 

13? 

— — ^_„&.l835- 

600 

it'. 

236 
180 

./ • ^ In bj to Shaw the partial quotient lOQi^ - we can 
• ^ ^ . $ - ' ' ' * ' ^ - - ^ 

write In in ^the hundred «s place, ^risteacl of writing ; 30^ 

we oap write 3 in ■ the'J^en«s place* Then we can write' ' 

9 * in ^jttrf one ' a . ^lace , 

. We dpsoribe the results of either proces^s by the \; 

mathematical sentence 

' ")\, .- ' 836 = (139' X 6) + 2. 





100 




- ' - - fl " 6-) S36 




' ' ^ : " . 600 




■ ' 236 




• .. ■ ■ V 180, 




■ 56 
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.11.4; 



V- sfe-*^' v?^"'*- ^^^^y^^'" ' 




f ^ 



eJ 836 

236 



5t 



T'^/ritilS d,^ l^o^show the partial quptlant ^00, can 
K^irttm 1 '%n,the hundrtdU placa. Instead of writing SQi^ 




can 



write 3 m th^ tanks' plape. Tl^n we --can write 



in the ona*s place. 



& n We desai^lba tht results of either process^ by^the 
^mathematical sentenc^ ^ 



if. 



8|6 (139 X; 6) + a. 
^1 ifhat do ypu notice about, b and d? 







- .' ill 

■;■;•> 






























* i '' ' - . ■ - V '" i 
































.lu-T- 





8. 6524 by 9 



'M'U::, . In b, jtq. show the partial quotient 200, we can write 
:IKs, In the hundredths place. Instead of writing 60, we can** 



;;fvWrlte 6 in the tenU place, feen we ean write 1 in the 
plape, ' . V ^ 

We can deacrlbe the- results of either prOQessvbytftei:: 



\otie*3 plape, 

mathematical sentence 

. . . 7B33 ^ (261 x 30) + 3. 



2- m the hundred' s-plaee,_ Instead of .writing, 60, we can ^ 
, ^ one^s plaae. 

L._ ™„..^W8 ^can^.(iesQrlba^the results, of^either PpQqess.by_the_ 

mathematlcai sentence 

' 7833 ^ (261 x 30) + 3. 

What do you notloe about tkamplts b and a? • 

Find- the quotient Tnd remainder In each .of„ these, ysins 

both a longer form and the shorter form. , ; ' 

- ' - itOplir " ' 30 ) 10517 ■ ■ ; 

■ ' a ' ■-: 'I'm-.r- 

For eaeh example, did you get the same quotldnfe . , .... v.;-;^^^^ 



and remainder' Uiing toth formS? You should have! 







13,44o 


by 


20 

^ ■■ .■ ■ t :- " ^- 










17,550. 


by 


30" 










23,350 


by 










'6. 


58,980 


by 










7. 

. r. - : ■ : 


57,84o 


by 


Bp' J ' 






V 


iLjri-M»>J1il»^|;i.fcji>-^Jsr.-r. ^ ^' r' - '-^ 

8. 


40,680 


by 


90 










.J7..76o„ 


. by 


8o_ , 






lijif^'v:, ... . . , 


10. 


■21,000 


by 


50 








11. 


3,462 


by 


10 








12. 


18,464 


by 


20- 








13. 


19,056, 


by 


40 








14.. 


27i291 


by 


70 , ■ 








' ' 15. ■ 

16-.- 


29,083 

-32,240 


by 

"by 


30 










-60- ~ , 








17. 


15,989 


by 


90 






=1' 


18. 


42,750 


by 


80 








19. 


40,876 


by 


50 






t 


20. 


31,452 


by 


70 , 
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a). 


8 X (9000 + 6> 




(33 + 78)' - 41 




9 X 8*7 " 


d) 


.6 + .45 + ■1.7 + 8 




(74 X 600) + (74 X 95) 


f) 


835 - 585 


^^.|)- 


301 -r 7 


h) 


7 X 7 X 912 


1) 


.61 + ^09 + 8.5 + .4ff 
976 r 8, 


J) 
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3-^1,- ^^r. J*l|lf«l 



54 J •='-1 S *4 




— ^ a) n ^ 5632 V, 





503 





..." h) 



48 X 7080 = n 
97 x-8697 = n 
2275 = (n X 35) + 0 



Add: 1) "578 ; "•" '2) .6,324 



4,5^9 

" 496 ; 

27.083 » 



796 
39,137 
4.034 



'^1 



Subtract : 
Multiply: 



''^§3i-liV4;-'^t)-,^6,7l9 

6:336^ ''.\v;^: 2,460 



3) - 304 
76, 451 

^ 3^517 
25.064 



8) ■ 5,833 
3.097 



4) 



5) 



80) SS60 



50 J 550 



9) 

X60) 1&bo 



10) 354 11) B36 12) 8235 
26 ' 54 35 



13>' -709 14) ■'■126.'.. f 
61 16' 



i^-^-^jBg —-Subtract s -~l6) ^-5837 —17 )- -25, 8l3~^ 



J6 



: • £528 



5.804 ■ 



SEt. I f ^ . - '■ KMM- 



ri;£te3%aeh\'.d:^^!1#n,€sejas decimal. 



Rjcample: a Is dpn© 






^^'^""^'^ -^'"'^"'"'i^jtht*. decimal- numeral for each of thest: 



^"J ' " ------- ;--«~"-r-''-r^:-?:!^ 




V(3X1,000) + (4x100) 4:^(aHl0)Aj$.^'p;-f;C 
&^£:aW4;x1,000) +±(2.K100) J-„.(2.X10).,+^ lial^V'^ 



'^itTiiftfrHii^rtji'iit 



a) , (9x10,000) +-f3 K3„QOO) + (1 KlOO) + (7>10) + (4 xl), V , ■ '•'''.'"' >> 



il!i::^.u4B).:»(6,xaoo,ooo) + .(axio,ooo) + (4 xl.pOO) t (7xip) + (4x1). 

I'fe/ ' .£) (5 XlOO,000') 4, (8 X 10,000) + (9 X l',000) + (6 H%W ' ' ' ' 



g) (I x 10,000) + (5x1,000) + (8x10) + (7xl)f . 



h) (8x 10,000) + (9X'10)+ (4x1)^ 




ao? 



i'^Z'i^* ' .Which of these pUmherB are\ dlvls|M(it-1:^, K 

a) 353 d) 4,000 s) ' J'^SO.' " j) 5,800 



■o) SI 



h)__i$-^^l£^.lc) „ .190 

l) 462 ■ 1) 382 



Vlhlch of these numbers are divisible by 



.a)^„38„, 
b) 700 



c) 90 



_d)^.055- 

e) 4X05 

f) 77 



g) _niC 

h) 680 
1) 53 



k) 23 
1) 190 
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What do you noties about all of the Actors kbove? 

In each of tha following explain what the 4 ^rljprt sents. 



ft sample problem la done for you^ 



a)' 


In 




b) 


In 




c) 


In 





bresehts' ^" 4 gats of 






'?i:i:;;a^^ school -bougnt /r- new wall mapi. Each map ^o?^ :'^/,\y W^l 



$3*25, Tom h^d ' 75 cente mora than Jim. How much 
:i^W;^mdney^dld -the two -bo^s i^ve together? ^ -^-^ ^ 



J9apne wen^^ to a pfrty dressed ae a witch. She paid 85 



cents for tlack cloth for a dress, 7^ cents for a broomj 
^and ^29 cehts for a m^sk. How much ^Id she pay for the \ 



i^^Y entire costume? *^ , - 

r \ She g^ve tshe clerk five dollari. How njucji change did she 

get? > , f 

\ * ^ ^ ■ 

' 4V The pupils in Pegfir*© class are making bbokcovsrs; There 



^, we^W 26 books to cover. TOiey had a dozen 4nd a half 
sheets of colored paper ^ How many more sheets of paper 
\ 'will they need in order ta have a sheet for each hod^- * ' . 
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- %ie object -of- the game is to loeate points .named by multiples- 

%eam draws the lin# and loeatei the first point, for example 
h-t-^^^'^*^i^^-*^'^^\xBlnQ-mult±plBB-of- -7 he would iQcate-and^nama ^^.T.- The - - ^ 

next player in eaeh teap would go up to locate 14^ the third 
5^;..-^^.^ ^ player names ai^j-and so on,^ The team that can ^correctly 
^j' name the moat poliifts in a detemined ^ime period wins, ^i^ ^ 

mav also be used for counting in other fcases, 

^ Individual Projects 

Prepare and show your class a magic trick with numbers. 
' Tricks with r)umbers fall^into three main groups— lightning 

; - ^ calculations J predictions j or mind reading effects. You will 

* ' * find Information about number tricks in many btfoks about , 
^-r'^ ' mathematias. One clue—tr^ looking up some of the "mysteries 

'of nine," , - 



0 
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J) 13 





.¥r'^-VMr'\''"C ' i '.•• 




lev 

ff:3,' ;oh tftpTm^^ the points for 0 and 1 ar© 

-Ui«^lal>^le«KCi*bel=:t^ie -mother pointB^wlth^tasi. fiy^oym^J'alfi.:. 





■is to the- l^ft 



is to the r^lght of 



five ^\;:->t| 



V-' 



SetsufK-^'t'S. E and P are «aubBets -of A. 



W^^^^'^^^^ of Set T are' divisible by, 3. ^ 

llllSll^ or. Apt a hr^ divisible by^ X- 

members of Set r are ^ivislbr^^ by' 2. . 
ij^j:,';ji;'^.t.:v'i^^ The membere~bf Set P krf prime niambarei^ 

^ , expire Bslone I Call It Bet M, 



4- 




B - 4,j^6,.^ aV 10, 12, lif^ p,6)/ ■ 

Sets P, .Rj Q'mrld Hare sublets of*B. 



t a) The^ members of S#t P are dlviBlblC-^by 
* b)' The membars of Set R- are 'divisiblet by 



2. 
3. 



The members of^^efc Q ,are divisib lie ^ by 
d) The membeVs of Set. H are prime ^numbers* * 

te) Write the members of the ^ Set AIJB* J. 

' f .... ■. . ^.^ . . ^ ■ ■ ■■ t = * - ; . = ■ ' ■ . . ■ . . ■ ' » ■ 

f) Write the members of the Set^AflB, , ' 



''*5. R#naihe eacH of theetf deoim^ls. ,The f 
f.'^'l!.^'\? ''a)'V6l^^^^ ■ 6 oned + '6 teriths^+^ ^ 



first one ,,iB done f or ypU 
k hundredths.. ' 









ones + 


tenthp^+' 


h\mdredths". - 


yltTinr.T.¥r-|TiiiwTyi*j. 






^ ones ^_ 


^ terithB + 


2;^^^' hundredths ' ^; ^- • 


















1.01 = ' 


ones ^ . 


tenths + 


-hundredths . i' 



15^,'.^ 



_ _ 



/ 6. 0^18^18 one way of ehanging a ba8e.five numeral to a 4 

.:: \:;Arba8e ten riianeral. 
■■ ■'. ?■ *:\ ' 

11 Vive ° (1 twenty-five) + (1 five) + (4 ones)'. 

' \::-'^%ive =- l^;^ .25)^:+ (1x 5) + X 1). ^ . . 

■fj Ualng the san|| procedure ehange theifollowlng tamm mvt 

[ :. - " ^ " : .... 

'V ^* -f 'numerals to ba 



.... .. .. .. ' ^ - ' 

m^^M^Am^$fkth$m^^^^ sentenGe, Cqr two ^^ntensf e if n^oef 
and solve* TOlte an .answ^ Ni; 

\- ... : ''"v^ ^ ^^'^ ^ " 

' 1; Roy bought four fish for hie aquarium* H# paj^ 60 oer^a 

■ ■ - - , \ ■ . - ,^ . .^.^ 

V forrpne^ 28 cents for another^^ 35 oents^oi^ another, v 
^ ■ Itnd 4$ cents for the fourth one. How much^n|^ay did he 



sperid for all the fj^h? * 

• ^ ^ ^ ■ . ■ ■ ' _ . V , 

The Smith family went on a vacation. The f Irf day they ' 

^ •'. ■ \ ^- ' V*- ^ ^ . 

.drove an average of 41 miles an hour. They traveled 

9: hours* How many. miles did t^r^ drive the firftt day? 

.f ■ ^-..^ ; ^ , . ■ . ' ^ 

Jani a a^^^r" sister made 75 pieces of fudge for a party 

Attar the party only 19 pieces of fudge wet^e left. How 

jnahy piecas of . fudge were eaten at the party? 



' . 4, *Mrs, Gray^has the mlllqian dellve^ 3 - qua2:'ts of ml4k aleh 
, 4a|f, Tha m^lk eostfe 26 cents a quart. What Is the total 
^ milk bill fo^a waek? ^ • , 



-^;.5,# Sh^ley^^ been ^vlng quarters^ She now has ICt quarters* 

"v .'^^^^^^ she gat? 

Eto!. Normm^ays l6 doliarg a^month for gasag© ^'rent . How 
a V ; year? ^ 



Braintwistejjs . ' ^ ' * # 

1* A fro§* ls cltoblng out of ^a well twenty feet deep, Ite 

/Climbs four feet f very day and sllps^down three feet every 
.^f nighty ^'How long does it 'take the frog to get to. the top? 



/^P^You, hav^ se'ctlons of slaver ohaln^ each of foi^^ linkb* ^ ^ ^ 
, J v \^e '^st of Jetting open a llnk^s > 10^ and of welding it :f ; 
^ tMetheri agalrt'^s 25^, What fs the least^ou can pay to 
: *-h^ve the eight plaiofs jol^d together in a single inain? 

•; •. ■ -^^ ■ ^ ^ ^ _ ^ . 

3v Sally t^d % pi^e of gibbon Inehes l^ng. She fQAmd^ 

Another piSce ^4 finches long, * Now she has 13.^ Inches 
of #fbbbn, l^al^%umber base^^as Sglly uqlng? ' 



.4,^ Two boys ^ w One boy had a stick 6^ 



, ; inches' long^ The other boy*s stick was .3 § inches longer 
% . ^ or*'' la^^ inohe^ long.' What^*nwnb%r^asfi were they using? 



" — — '■"fir — — — — — -^g— 
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^ Review 

^'i:/ ^ SIT nr ^ 



fart A ^ ^ ^ /• ■ ' 

"V. Write aach of the following expressions using s^bols. 
Examplar numter n increased by 6 = n + 6 ,^ 

aj .The niambar n £?ieraased by 8 
. b) Th© niMber 7 multiplied by n ^ 



q)' The sum of n and 9 

d) Tha number n d by 4, , ^ 

; a ) The produD^ of 6 and^ n ^ 

f V The ntimbar divided by 3 

g) Tha numbar which is the result of IQ subtraoted 



from n . 



.2, What nuhbar Is represented by each of the expressions in 
: Problam 1 if n ^ 12 ? 



Th 



3 Answer each of the following with a admplete santenoa. 



^ fir^t ona is wbrkad for you* 

>a) How many 4«s are there^ in six Sis? 
V- ^ There are t^lve 4»s ' in six 8»s / 
^ b) ^How many IH are there in^thre^ 14«s? 
. / ^ ^ o) How niny 6»s are there in "fifteen 4tst 

i) How many 3<i are there in four 12 «s? 
; f e) jHow many , 8 »8 are there In^^ourtetn 4is? 



4. PllKi What 'numbed - y represents in eaeh of these. Tall 
What operation Is, needed to find y . Ecaftiplt a is done 

■ for -you- j : . : , ^ - ^■'■'l ■,■ ' 

- ' • a) 108 + y i 144 y ^ 36 subtraction 



b) 87 + 116 - y 
^) 30 X 74 - y 

Ir - 54 18 ^ 
e) a, 563 t y ^ 8,010 



f ) '58 X 867 - y 

g) y -'a649 ^ 6763 

h) 30,600 - y - 4o8 



5* iJama the firpt ten membjirs oJ each of ^the following sets i. . 
_ .S^^ of 100] .. ,. 

[The set of multiples of 1,000] , ' ' 

6* Oomplete these seritencee with a multlpl© of 100 or lyOOO 
needed to make them truei^Bentenoes* Here is one possibility;: 

' Examplei g^OOO x 5 < 1&,110 , * 

Sl) X 6 > 932 f) X 33 - 3,300 ^ 

: b) v9 X ^< 40^121 g) 25 X > 2.3ia 

o) ' X 4 < 5,2110 h) X 140 < 293,000 

d) 70;^ . < 15, 316 1) 30 X . ■ = 6,000 ; 

e) 6 X > 27,880 j) ' x 25 = J,00b 



'a) - 58 huridredtehs or 5 - tenths plus ^ htmdredfc^^^^ 

V b) .33 ^ .hundredths or tenths plus hundredths 

V q ) .07 ^ " • ' hundredths or ^ - tenths plus J_ hund^'edths 
Tr - ' ^y^^^^^^ ' : : hundredths or £_^^ehths plus hundredths 

w- e V .QQ = ; : ^hundredthB or ^ tenths plus hundredths 

5' . f) .9& ^ _^_2^v^und¥edths or ^t|nths plus - hundredths. 

^:^8— -How-niany"dotS"Ere--the 



in>eaoh of the following number bases. 

a) Baae ten e) Base nine 



# • • • • 



b) Base five f) ^ Base seven' 

D ) Base six . ^- &) .Bape eight 

d) . ^ Base , four . . . : , 



Part B 

Write" a mathematical sentenoe (or two sentences if necessary) ' 
and solve* Write ati answer sentence. 



Mark said, "Tonight I am goiag to sleep 9 hours and 30 
minutes. Hgw many minutes will Mark sleep?^ 

Q 

2.^ \m army division ^has 3^5 platoons. There are 38 soldiers 
. 'in ei^pH platoon. Aoif many soldiers are there in the 
divi,sion? ^ J 

3 . Mr. Jones bought 12 gallons oC ..saBoline, . He paid 33 

cSnts a gallon. How much money ' did We spend for gasoline? 



4. Maiy and Martha wari lalllng.greeting cards at 50 centg 
" m^bok.: 16 boxes and tortha^sold ' -\ 

: 10 /boxes. How mueh money d^^ they make ^ItogetherAthat . ' ' 



o" . ""'day.? * v.'": \ ' ■ ' - ■ 

5^^ There werfe' two ■ fifth gr^de al&pses in the Mai*shall. Schools 

TOere .were' 57' *fiftA gradg pupll^. In the two^ cissies.,. 23;*V-,' ? 
thega "were glrli. How many boys wfere there ?^ \ ^ y ' - Jf^: 

, ■ \ > .- ^ 

6. ^ Dick, rides his ^leyole® td artd from Schooj; ift^;^lD- mlnuttl^i ' 



He walks to etfid. frbm.schqol In £6 minjitffp.*';^ "ilow-JmUoh' : . 
time will he sM^e raiding hie biayele*,tq sahqca ^^11 weikt^ ' ^4 



CONGRlffiNCE OF . COMflON- GEOl^miC . PlGUREa 



REVIEW' OF GEOMETRIC FIGURES 



Re ct angular^ Brlam 



Look at a. chalkbox. 



Exploration 



1 




c) '(You can see that a vmvtex represents a point; an edge" . , 
'represents a- line segment and a face ■ represents a , 
f pat't of a plane. ' / 

, /. Every line segment has two endpolnte. We label; thij ' 

endpoints with capital letters ^ , ' y'' -^i^/^ 

L- ' Then we may name a line se^ent by uaing the litters: ... 

- at its endpolhbs .with "a bar over them. Thus: ^ or ffp. 




3* What geometric figures can you. find that are formed by ■ 
• the edges of the box? « ' ' . ■ -r . 

- ■ ■ v- How dld^ou find? How" mar^ squares , did ^ 

you find? . .-■ " ^ , 

'4, Name the intersection of the tfop face and the front face, 
^: W the Interaectlon at the set of points on the 

. bottom face and the set of points on the front face? . 



-5. 

r:' 



iWhat is the intersection of IF., and . \ 
' What is the Irit^rse^ W and the top fai?e? 

Name three sets whose Intersection is the point \^H, * 
What is the Interstction of W^^ . and Ic ? \ 
Nahie som# otHar-palrs of sets whose intersection \1b 
tBe empty, set . . , 1 ,t ' ; \ 

Name th^ geometric figure whleh Is the union of thi 
-sets — d5t— DE, — W-f~ and — ^- 



Name the geometrlo figure whlph Is the lanlon of the 
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Pyrainld 



Explbp&tlon 



!• ' a') '',How nianj^ faces has this pyramid? 
b) v/How many edges does the pyramid 

. haveT> '-• • •. . 
c} How many vertloes has the figure? 
d) Which adgei outline the bottom 



e IName^ the figure : formed by^ the 



edges of -the . bottom face , 




4. 



5. 



a) . Whloh faoek intersect on 'Wl 

b) 'Which faoae Intepaeot on W? On "TO? On a5? ^ ' ■ 
q) Do fao^S OAD, OBC^ QAB^ ODCj and ABOD represent 
^ planes? 

d) Which iOf these planes Intersect at 0? " - ^ 

a) . Name the geometric figure outlined bylthe edges Olfj 

b) Traoe these edges with your finger tip. sName tham,. 
o) Place yi^ui^ finger tip In the Interior of /^OiO), 

. ... . v.yviY!^^ . . . " . . 

Name the Intersection of the edges of the four triangular 
faces, ' ' ■• • ' ■ 

a) Could a pyramid have Just 3 faces?. Remember -that \ 
' .tjie hase Is called a face^ too* 

b) CouW a pyramid have Just 4 faces? 

c) Could a pyramid have Jus^ 999 faces? 



Cyllrider 




» .\. ■'-»'• ' ■ ■ . - i. . . . ? . 

. ■ ■ - ' . ^ . :. .. v 

' IV- you ialeot a can of food at. the 

: - an objeo^fc like a geometrlo 

figure called a cyllndilr, ^ - 

' a) What are the "top" and "bottom" of a cylinder- 

' called? . 

7 /h) What le the name of th# geometrlo figure- which 

- - outlines a base of this kind of cylinder? , _ 

' ^'2v ^ How many such figures are outlined on this cylinder? 
..T^aoe them with your J'lnger tip. ^ ^ 

;3V -po the M cylinder have ^to circular regions? 

4* Obuld the bases of a qyllnder be square regloni? 



5; : dould each J&fise of a cylinder have 1001. sides? 



Triangle 



Exploration 




1. a) ' Copy 'figure \ ODG on a shefet of paper. 

^J Wha^aet of points fornt AODC? ' 

b) Trace ^ ODD with yOur finger t"lp, . f . 

■ Flaoe. your finger in the Interior of the trlanglel 

; ■ = e) Name the.:angle whoae vertex la at ^D, ^ 

d) mme the angle whqse vertex li at 0* . - , ^ 

"■■ ^'r . ■ ■ - -v- ^ ■ ^ ' ' ' ■ ■ ^ 

e) How many names werev%lven for the angla whose^ 

• vertex Is at ^ . * 

J .- ^ i . \ ■ ■■ ■■ . ■ ■ ! -.■ ,-«.-.,■ ■ q ■ 

■> ■ . . ■ ■ ^ .;• ' . i?.. ^ . . . ■ ^ 

f ) How many ntaes were -given for the angle whose ' . 

■ .^ v^ ^ . - ^ - - ■ • . . . . *l . ' 

; - Vertex is . at 0? . - . , 



!r a) Recall that an angle ls%t^e*sft of points on .two rays,^;??. 

which have 'a ogmraon endpolnt' ahd whfch are not on the^ 



same Une.i 



Q 



I 




^ ^ Trace the rays^ (that ie, part of them) ^Ith your finger t^p^:' 

b) ^ Name the rays that form \^ODa, " ' , r'^n'^ 

c) ^ime^ tht coimnon: endpoint .'^ . '6-^^ 
\ '.^ d) Do6a _ DO and at C? , ^ ^ ' _ . ^ * 

^' e) How many endpolntB do#s DC have'? ^. ''^'^IpP 
-■ ^) Why was the letter D . plac^ In. the middieWtfeetween .0 ^ 
and g) In the name^ £0D0? . 
3*/^ a)- Make another drawing to show the rays.whlqh fom--£QCD* ' 
. Wt^ li '.the letter 0 placed l^etween ^' , ' . 
: ^ ^ ^ the afetter^ 0 and D in the name ^oa? : . iV^ 

; 0 ..b) I4aka 'another drawing to^vshow th#. rays which ^ ■ 
form /poo. Why is th^^^f^l^" 0' placed 
between^ tiS. lettert p.^n^V^^' in the 

'-If, In the drawing ^f^r' Exercise 2 which line se^wt (except for 
• its end 'points) is in the interior of lOUCT 

■ 5v Draw an angle on your paper. Color the interior of the/ ^ 
angle red. If only the interior of the angle is to .be . , 
red^ should the rays of the a^gle be made rfdT' % ;v 



■: al >Goi6r'i:the. pQEfciori ^Qt*i^he plane below " (the part V*" 



'"^^^ wfilift'-dorita^rie K^e* 'Do not' get arftr blue ©|i tfhe^^ 

d) '; i?h|L't. wSuld' be a good name for the part df your flgtti*© 
^hlsi^ l^B colored blue?,. ^ - ^ ' *" , 



e). " What Is t*ie. name for thfe. part of your figure whlch-i^ 

-fj^ What would be' ^ good name for Wit part of '^oUr figure^ 
r-^ , : whloh is' not e©lt3ped? ' ^ 



.'"'"^v %2*i a) ' Color the half ^^ant .above DG (the part w*Hcft oontalns" 
iy. 'yei&w. Do not get arty yellow on line CD- ^ 
' i'V^'b), What color is^the interior or ^AC? ^ - ^ ' ■ v 



X%^^^3 , ^ How can you -use- tracing papej* tp see whether your 



7 



^swers are corract? 



^ Summary 5 

ff .^'^ geometric figure is a ^set of points. We know thaj; ^we 



■ pannot^^-make. a jJolnt on a pleoe o'^^aper vbut c^ly a model -or 
a picture - of a polnt.^ we draw a line or a trl^gle. we 



V' - a^ a modal. In 4 this text when ce iayj "Look at t^ 

• triangle^," we really mean^ "Look at this model of the triangle.'^ 



" Tv!0 gaometrle figures are congruent to each other If 
they have ya^iactiy ^^he same eiie and shape, Th^s mtans that 

we make p.*^"" tracing one figure and place it on top of the J'^ 
other figure and if It fite exaotlS^; then we say that the two 
vf igures ara- congruent . ^ 




S4^;/AB on a thin sha#t of paper. Obil you place this 
'lEracing'B^^'S ^ so that it tlt^ exactly on CD?" Did" yoif place' 
'%he tracing of tfae point A on the point 0- or th^^'point D? 




'Does it mat'^r? 



Recall that 

W 



A ^ B' meani A 



77^ 

f 



3 aye !names for the 



lame thing* ^We cannot write* AB ^^^^ s the points 



of AB are not^oints 

-^-'"ot^ that is" the same poini ielthe point k^^^ dt 



b , ^Sl^^Miplev^ 

r'we would llke^to^,wrlte'*feriefly th^ ^^^^Infe dt ^n^' s^menti 
■^fits i^xactlsr on rthe" other. We wlil 
^ that the two Btgmapts are congruent 



wr^e ) ^ S CD 



AB. .But 



o ^ay 



/ M 




Vertex A';.^>g placed on 
^Vertex— B -i^B placed on 
3. Verfelx C *4b placed 



tp^yrr notice then thafc^ whw 




vertex . o|^W^; i/^; 

vertex ,4of .™™W;*^«i^'»L,*^ 




6. .BC" "IS congruer 

We call the verti'S^SijUhd "p] B' aHCE*; ' 0 . and E' 



^fe'bt*re0pQndlng^ verfrlceg" -p3M|t--wh6^ ^^-^"-4 ^ -placed on - p,x-B_onv^;i.i-..,:/^..4^^ 



: ahd> 0 on E, one triangle, flta ixaetly on ^g^f^^^^V ^ 
^ sides AB and DF, corresponding sidft^ sine* they Jd^ . , ^^^^ 
•**eorre0ponding-(matching^)^verfcia^§ ' 



1^ 



■4S 



'"•WW** 
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e^4othe:r palj;^3 ■ of? cprresp^dndlrv 



aame^ 65)^mb'61- tftat we used for gj^ygruen^^ 




■'•'Jii- r'/' - ^ " ' ' .'point- 'd^- is plaoe.ci on -point- -E, ^^ s 
?;^''^;|f;\"f^^-:.;S^''^^ll this-' hf writms ' " M- . W. 'f/0di 

"■■■i:j:^>:;:i:/;;.-;;'-V-;S;-Lv^^ f-A-ABC'S '-i^.EfEP?-v' (Tnis means rC.d^a-you'.plte^^^- • ■ 

s'o :tha't-^A' . on -Dj: -B^ Is on :/fi,:MiC 



trlfLnglts : cpngruent.? 



■Jirrrr-xO^^^^^^^^ ^List - tha corresponding vert^leeg. 



A and [ ' B/and 




'..-ft 



f IS 



i - i ..ijjiij-, * 5- Eli. iJJ ii- iiSA-. ^y^i j&i 



ERIC 




(^=t*i*^'**i > ^rf fr^'H^ -flit "W^tJTs -- ** 'iT — 1*1-:^^ 



Exploration 



Vy^^^ aay^two /mjgles are congruent to ea|» other IT wa.caaj 

tracing of one ansl«bn the vertex of \' 

#s^^.^''^,thi"'otlte^a^^^ and^Itha rays of the tracing can 1^ placed to" 

Wr.-t - ^ ^ ^ ^ ' — " " ' 

l^t''./ 4le" Exactly along the rays of 'the seeor;icl angle. 

Exercise Set 3 ^ ^ 

/ \ = ' " - * - ^ 

-.^-T- py tracing /ABC ^on^ a sheet of thin- paper, datei™lTie^ 

which of the following angles are congruent to /ABC, , 






Trace A MP and place this tracing eg It:* f its 
exactly on AJitt.- "/ 

^ and ^ a^e/ correepondlng angle Si 
.j^^^Ul. ... -'^^ntoe^re doai ^ fall? ' ^ ' 

/L and /P are oorreepondlng angltss 
VJh^re does -£j ^fall? 

^ ^aiia ^ /are corresponding ^iglesv v 



Co^rt ^ponding angles of c^ngmSnt triangles are thQge 

ona triangle is . 



which fit %o%m%fmv i^hen a tracing of one trlimgle is 



. placed to fit exaatly along the other, 

jn^-'^-'^- The traoing may be "turned over." 

^ 3, In najning oohgruent triangles^ vertices must 



b# named in the proper ordei^* 



^^TWQ^anslea-^are^GQngruen.t ..i£^we^can.4|l%oe^hi 
' vertex df a tracing of one ^gle on the :^vertex 

of the othi^r anglej^ajid the^rays of the tracing ' 
GBn be made to lie exactly along the tfays :Df 
the second angle. " ' . * K 5§ 

^ ;^ 5. Whan twd toiangles are congruent th^ corresponding ^ 

angles are congruent and tfte corresponding aider 



are congruent* 



\^ Do you agree that this summary tells what; we found? Can 



' you think of anything that should be added? 



'1 ^ '.J^ ' 



xpjLoration 



Aybjif ,'compass ^^to'v compare the* 




Sk^.'v * . Which app^ax^s to be longer^ 



Use your oompaas to compare the 
^length of "aB with that of TO, 
Wtot .do you observe now? ^ 




. 3» Does your oMarvatl6n agree withHhe guess yoi^made ^ 



by just . looklng-^atf/ the line segment?. 



r?|^^jS^V ^^^^^ to find answers to. the following. 



BxerQige 



^igueatiohl^'^^i 



HQw;does the length of 
W of 
^ ; ^? Which is longer? 






I .. ^i^ ' '-^ -^fih Bid© of ^ABG is the longest? 




Compare the length of 
AG with that of SB, 



5. a) Compare the lengths of 
Compare the length^ of. 

Mr w^llm. 

h). Sinoe ^0 namea th4 

\certter of the aljcle^ /to 
your ;r^ulti: agRe' with 




EKLC 



^/If^Vv'^ ,'>.i,v^/-*-^ 




■ ■ ■ 



eir c 1 e : 1 s the same , dl s t ance ; 



3>l'|a4l||^ ^^^^ clrclt 




part. of the cXt^ole f rom « ^ ^ ^,ta E,., 
^^^^^W0f^p^^lEtiQ l^ade C ' rqpr»e 's eh t s V* ^ 
ife^ic^^-J'^E^^^ A and E 




|i^)ofte6nfaElQh'^we name ^thll "aro^ 



5- r 



/ 



0. 




i;'-^; .^n ' You do!r not have to" draw a ^Si^ipl^te', " ^ 
^ii!cle ,ta niake an. arc of a circle. You 
K ct)uld draw arc AE . with your, com'paas ^ 



"\^Eyery point on an* arc of a circle is the^. 

^]:Same ;idistance from Its -center.' The 
lenejjjis;0f \ OA, oBT^ and OE 
dame /.since- 0 nam^s thfr center* 
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VlPn- ' - . i i..^ . fc. 



f|^5'>'v'^,;Vl^'--- .... . „ 

|5,":f'; 'Since you haven »t baen tolfl^whari 
^f?f5rt? on line, .k to' copy ^tS^ yo^ may^' 



it anywhera. on the'll^ne. . - 



» ;•!'. 



#piifH)»!ii.iiK,!.j,=*.-<i'i ^ _ . 

..5; !.>'.•,,. .>.=; 




' ^- • " The "Bharp metal - point 6T the" oompastf was placed *at ^M^. ^ ' 
of the c©mJafB' ftia^e ^n a^c interrfe^tirag -th^^'^j 
1^^^ tt^^iei:'kt at|^pQint we name N, M - W? Why? , - 
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f ^ii^Tlrie^^kjftflp of- the liev -pegnlent 

Solnfc^P4'^i,Ahena«fcfie'«-plcture::A«ottld, -look-. like,, this/ ; . 




f^F^PQ Is a copy of Ml 'ther^ 



feKe^lse Set 5 



^"''Trace AB and "kT ©H a slfaet of paper. 



J 



Copy' iffl on line k go that one endpoint of' the^==^ - 



line segment la at Q. 











"^1 
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/IP. 
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endpoint at " J 


^ arid- with- tfte^ length trie ;^ same as the 






. - length of HI? 


fc^^^^r--- • "t--..- wi — ±.-r-..--iJ,->-;:^ L.'.iil.----J.ir--j.j:t J ■ ■ — t- ^-^ — —J ■ . — ■■ . j i-u • -^h- . / — ^ ^ " i. "1 ill "'l^ iTl 'l 1 t 
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.h^-,^^>:^-4 • ' and 03 , Your copy * 

_^W±11 t>e named ATOSV . I^py 

LiiM vv-.v v.y:.7: --'V,? ^ ■= - 



lll-Slk^iTia^ ■ HOW --can you be- ^ 





ERIC 




ERIC 




Sj^lfel^triantcle v/hose sides have the : 



feHri^ngle whose sldefe have the lengths ^ of thesa^ segments. 



[jbl^i^course^ i-you^'woul^ need to choase your own Idrie k ._:;|pf;i^|t| 
10''?^--% '^^^^ orf^'lt-' " Does matter whleH of the three glveri T ' 

IK^y eegmeAti you copy on line ^ k? . IL?9i?.J?^-??" ^ J??., 1-^^^ ^ '.1- 
J,&u4/,.r sesments will you use for finding the Intersection :., 
^;^fi4i^!''"of the arcs? Could you copy ~m ~^on line k? Could you.S';!>,j,/\\. 



'-'Sx eopy Nft on line k? 



... . - ns'^ampinx^ 



'"'V If dach child in the - class .constructs a triangle using 

RS TM NU as lengths ^ofsldes^ what can you predict about 

J 

all the resulting triangles? . - 









1 1 ^ 




1— — ^ 












A':?"-': -Kinckes'long. Gall them ^, 2F, M, and"H:, r 

.1S;)ti''Dj7aH.l^lt^i'tangl^ ^ for one side. .. 



-'^ other segments 



t"(j,' : '"c) Draw ^ a' differently shaped * triangle on each of the 

J-Va'C. d)V'rlf _y6u had fifty oongrusnt ee^enfcs^ could you draw a^./^ ;»4 
?rf;Jr/^s^y'' I ^tWangle^on each of them^ aaoh one- different In shape 
y^^-W^— ^n-- ^^d Rl,7r^ ^^r^m the Qther-49 triangles?^ --.-y^ . ^ 

A.---'--- :■ ■ ' • '^ - . - ■■ ■ 

"""^r-'Si ' a)" Draw five new Gonferttent segments. 



b) Draw a speGlal sixth segment different in 



'me*^&^!i^^*^'^rm;^^f - ^ length _ 



c1 On each of the first five segments draw a triangle 
This time, make the second side bf each triangle 
congrtuent to yo4r sixth segmthtf . . 

to^ make each* triangle different in siie and 
Shape from air_others ^_'Can you^dp^thls? _ _ l 




lvt%;'^Y]Z''1aj^/5Dki^ line segments, eaofil^^ouf 'foup 

%ff^yr j^^^f lon%. Gall them aE", IF, M, and HJ, 



fetlj-^tz/v'^iiOi^^'Dijaisufit^^ ^ for one 

|^'.!;'%;-.V.V ,]fJ-or;',Draw -a* differently shaped ' trlangli 



_ cni . each of the^ 

father segments . 



0Xvl., had fifty odngrusnt ee^enfcs, could you draw a 

^±iv}^ ^:l.'J:y^ ^ triangle ^on each of them^ each one- different In shape 
rV' ' qnd Riz^ ^^^^ the Qther-49 triang les?^ ^. , ^ 



vV/, '^'^r-'s. a)" Draw five new conferu^nt segmfents. 



t>) Draw a special sixth segment different in 

length. . . „ . ^ „ ^. 





c ) On each of 


the first five segments 


draw 


a triangle 

.- .»:.. .-.^-^ ,. ... .... .. . 




This time J 


make the second side bf 


each 


triangle 



congruent to yo4r sixth segmtht. - 

Tr^ to^ make each* triangle different in siie and 
-Shape from 'air_others ^_ Can you^dp^thii? 



= i-ise/ it-ij. «V* = 4 w 



Drai5 a 'fourth' sapne/it not Gongruent to any^K^ne of 

: .^'four^. Ciioose the length Of this fifth 

' - 7 Qarefully We want 'to construct a triangle » . ' 

L - . . on eaoh of your first three segments with sides. 
f . / i^qongruant to the fQurth and f^fth segments, ^ ' ^ 



' d) Draw three triangles^ on the first three segments. 

In each triangle, make the second side congruent to 
.^the fourth segment, and the third side congruent to 
the fifth sapient . -O^ ■ ^ 

m) Can you make each triangle dlffarenL in slae and 
shape from ar^ of the others? 

f )^ What is 'true about all your triangles? 

Beaause all of the triangles are congruent, we say 
. .,that three sides deteroiine exaGtly one triangle. 

4, Did two sidee detemine exaotly one triangle? 

q . bldT ortt side da termlne exaotly one triangle? ^ 



^05 



to Qopy^llns^egments and; ti^langles 



Using the stra and oompass. Now you will learn how 

. .;:to 'Cppy^aa compaei * 

1. Do you remember how to copy a triangle using the 
straightedge and eompasi? Draw a triangle and 

^^^^ QXrpf^^^-Mir-— — — .^ .^^ .^^..^^^.^ 



2. When* you copied the triangle j did you also copy 
^ its angles? 

3. Suppose you wish to copy 
(When we name an angle by a 
single letter we mean the 

/ angle whose vertex is the 

point named by tMt letter,)' C. 
How could you make part of £C 

Awo sides of a triangle? Draw a dashed line to Complete , 

■ i i, . ■ 

''^^ ^ a triangle. The dashed line will help to' keep in mllid/ 
the angle you are oopying. ^ 




4. 'Make a copy of the triangle you m&de in ExerGise 3* 

5. Which angle of the triangle that you made in Exercise 4 
do you think is congi-ueut to /Ql Trace this angle and 
place it on £0 to see whether it is a copy. 



;;^f:^Kfe6'*£5ar^s -. /p ^an,, angle, of 

5;^?^£f-?ft^i^^Wo^ triangle ha^e* made the construction 

^^\'^pij^:yi- ' ' W — ' — • \''' ' ^ ' 

in the distance ^ .; 
;S$^AfW^^^^^ eompifes? 

you 'do. in oopying an angleij, and then 
see how your list ^compares wlth^ the list in the 
V . following smrunary\ 



Ingle 



^ ' Summar-y 

Ta copy an angle ^such as £c 
^lake it an' angle of a triangle, Next^ ^ 
copy the triangle by making the three 
sides the aafne ^lengths as trie three 
sides of the first triangle. 

The fol lowing' prpfeedure can 
be used i • \ 

'/ ' ' 1', The verteK of the angle we 
wish to copy is point ^ C . 
^ With, C as^ a center J construct 





' an arc cutting the sides at 

points ^we will ^all A%^nd ^ 

2. Draw the dashed line segment AB. ^ ABC is the triangle 



:^pu: are; : to copy . 



2 or 




' Sithls )r- the . endpoint. 

With po D ai the center 

.^\^?i^xand(^;Wi%h ^^he M .Batting-^f 



your oompais as in S^p 1, 
construot an arOi? Call the 
0lnlLJW^toaJhi^a 
the ray, ppint 1* 

Change tha BettiTig of your 
qompass so that its'fpoint are 
at points A and B of ^GA. 

s Kee^ this setting and plaoe 
ij^fte point of the oompaes at 
M and draw an arc which 

interstots ^ the Icirst arc * 

Call the pi^nt of interaeatlon 
of the two arcs P, 



Ji-t 





Draw DP , 



s:^ Have you made /PDE m ^CA? Let us see 
^ Draw BA and PE. 

Is' A PDE ABOA^ Why? 




198' 
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j-i ii n'- |i_ii|i-irr iii V i ■-i|i--irri,i^ ri i.f n'lij iT Hi^ ir 



.A.,., .,- . . _ . 

■ vrbf one trlanglB aQng-ruent to three sidpp of the other triangle^ 

' '"Sle hav^ -'dhssf h Iwo sl^es the same length for Gcvivenlenoe. ^ Now^ 

' ^ / ■ ^ ^ ■ . ^ / . ... / / 

' . slnoe we" inow that obrraspbndlhg angles of congrue'rit'^lahgles 



are congruantj we know that ^TOE ^ ^OA- 




"1 



199- 



^09 



ERIC 




200 



ERIC 




ito'jB^V*BnQr#:ii^:^^ CaiiKJen arid one %q BeVo^^ 'Th^- man to the 

clntei'M^^^ choose whether -he will follpw 

;!htii^^i^^^ to Devofr, Ve edmetlmes/ say,, ^ 

Ij^^^'^fflndan Wad angles off from the Bayshore road," If he 
;^e||to:,CMidferi^h an angle^^f onrf eize. If 

. ' ■ ■ - . ^ J .- - / 

fegtia .^^^|^t< us see-what we r^ean by^tthe "slge" of an^angle 




1, Reeall*"what we in,aan ^ the word "angle," Ho^ have^ * 

"^r --^-^-r- - ----- - -^ -y - - 

we defined it? ' ^ \ , , 
^Name^e sides of ^AC an^; . ^Ad| Are^ th^ides 
sepients^ rays^ or lines? ^ ' ^ 
^o.tha'iidas pf an\ingle have ^a ^finite length?- V 
ba you think the si^e^C ariCan^e depends on the lengths j 
qf_the sides you actually draw? _ ' ' 



s 




It .ts clear that tha sIe© of an angle cannot depend on* 
'the length of Ite B%d0B, since rays have no deflnitfe - 
Itogth , 



To see what is^ meant toy "One angie i# larger, in si^e^ than 



another angle, look at the |l#tch of the roads ^- to" Bay shope, 
Camden^ and 'Devon . - 




Name the sides of. ^kO 
Name the sldes^ of ^P^D. 
What ray ^is a .side of both angles? 



Is point 'C in the Intb^iorj or in ^the^ exterior 
/ of ^AD? 

* 7. ' Is kp faxGept for podntt ^A) in the interior^ -.^ 

■ - ' : ) ^ . . "'^ ■ ' ■ 

or l^n^ the exterior of ^to? 

'Be Gauss ^ a) ^AD wid'i^AC ^oth^have side Pfi^ ai;idj| 
- b) poln£\^^ iB^n the interior of ^AD^ ' | 

-we^say~that-thp^i^fe: of ^^AB^ ' ie iarger ^tihanH/h^ -sip^i: 
of . ^AQ. (Or we Gan.say th^t .the .size dt ^AC is : 



smaller than the size of ^AC.) 
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#8^^^^^ 1^ arigleB in the sketeh, (There are slxw) . :;v 

J^hat rayi are iti sides? . 

^ ahd-' are. in the ^interlpr of ^AD say^ * /^The v.!. 
size of ^AD is larger than the siie 
''^ (Or^ "The Bize of . /OkE is smller than |he sig^e |^ 
of ,^AD,") _ 

ll.^^^jne an angle ^ose sIe© is smaller than the *alie of 

Name another one^ that appearrs to be ^ smaller , . 'i 
How can you^e sure your answer is right ?^ 

IE, Name an angle of lai^ser size than ^EAD, 

Name ahbthir one. How ban you be ^surt? ^ . .^..^ 

13. Name three angles, each. of larger size than ^lAC. 

l4* .Suppose another townj Farley^ is on the SsKfon^OSfiiclen 

Road. Copy the sketch and represent Parley by point P. 

* * _ = 

15. What can you say about the siz« ^oP -&£CAl and ^PAE? 

- ^ About ^ and ^AC? ^AC and ^^P^? 
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a) ^raoe on tracing pa^^ Place B on 

S .and. BC on ST. Put BA on the ^ Reside 

^b) IB either of these angles larger than the other? 
c) if two angles are congruent, can the size of one 
be larger than the sizl*©r the other? 

Summary * 



\ 



The .e'xampitfs above show^ 

The size of one angle is smaller than the size of 
- a second angle : 

a) If the angles have one ray in aommon, and 
a point on the other ray of the first angle 
— — infcerlori of tHl" s80ona angXeTr" 



.b) If a p^int on eagh ray of the first angle 
lies m the Interior of the second angle, 

S, Cohgiiient "angles have the same sige^ 



205 



5 



' 4 



ERIC 



'^^;-s.-. 



1 . ' a )^#;'i^ae ^ -^^'^ * ChooBa a point 
" '-^ ' la ' the ir^se^lbr of ^ST . 

-if / . 



'of. ^st 

. */. with the plie^of ^SW. 

o) Compare the slEe bf £rST 




2. 



..... - . . . -K^ - ■ 

a) Trace £xyz and point K, 

Point K ^ in the ^ 

of yXYZ , Draw ffi , 

b) Compare the sizes of ^XYZ 
and £ XTO: 

c) Compare the sizes of 
and /XYZ. ^ 




a) Cut along Y|C and Y2 and tear along the Jagged 
oUrve. Fold along YK, Does YZ fall along YX? 

b) Is ^YK - ^YZ? . 



In the interior of £ZYX^ place a jplnt N near Z 
and draw Fold along YN. Which has the larger 

slie, £XYN or ^NYZ? ' . 

Draw an angle* Name it ^PR. Chooie a point (oall it - 
than t^e size of £MPR* , Where did you place S? 



m6^ 



"^rs^^S^f!^ 5. choosra point '.('Gair it -- 

-v-^ '/solWii'*'^^^ be sure ^hat tha size of ^TPM "^I's larger 




/tei^C Shown in^^^ figure? \ 

b) Is it'iri t^^^ of ^ABe?' 

Of \^kC3? 

-. ■fl*l. Ja)^.^Js .. ;E .^j^ interior gf /ACB 
shown in the figure? 
b) Is it in the interior of ^AC? 
Of ^OBA? 

9* a) Draw ^ and label a point D as in the 

previous iketoh , Then draw aS* 

b) What two 'angles are smaller in size than 

,10. a) Draw . a A ABC and label a po^int E as in the 
* sketeh above , Draw BE . 

b) Vhat angle of A aSc ie smaller in size than 
3C?. 



the twD angles 'hm& one ray In oommon, or when the raye (exa^pt 
i'or'the. vertdk) W In^ the' int-eMdr; df; the other. How- 

shaii we eompare the sizes of two angles' whiqh are not ,plaQed 
in either of ^t^ese ways?. 





1. Copy ^E^py tracing it on thin pap^r: Copy the 
letters J too/ . ' 

2. a) How should the rays of ^EV be plaeed on ^m ... 

• to oompare tha slzeB of the angles? Youw ^ant 
to turn your tracing over. 



b) IS there more than one way to place ^IF in order 
to oompare its size with that of. ^ABCl 

How do the sizes of £abc and , ^IF compare? ^; 



iuti 



^18 



;Angies without a' Coriimon ' 



„Expioration_ 



■ ^ 



the two angles ha-va one ray In common, or when the rays (exempt 
for the. vertdk) of' one are In the Interior dtf; the otherv HoH 
shaii we.eompare the sizes of two angles' whiQh are not .plaoad 
in either or ^ese ways? ^ 





1. Copy ^E^py tracing it on thin pap^r; Copy the 
letters J too/ . ' • ' 

2, a) How should the rays of ^EF be plaoed on ^0_,. 

^ to compare the sizes of the angles? You^may mnt 
to turn your tracing over, 



b) Is" there more than one way to place ^IF in prder 
to oompare its size with that of, £P3Ci 

How do the siEes of ZaBC and . ^EF compare? ^ 



dub 




...Vi^Sr^i^ -. ,. , 




_ position could be^ copy ^^c^ 

its size with tBe size of ^ /ABC? Coulci 
^»^^i^.t;l:S?a r4 %^^'f§'^Qme: point rother ^ than^^- B -as^ vertex? 
^rw>;; '^b)- Could we use, a ray different from as one 



-Wr-'^V ' * V. e"! '' ' Could the Qomparison be the same? 

^'/T "7''' '-''^ ' " "'^ \ ^ 



» - 'i 


If "so. 


what " point should be thr vertex?-^ 


- ^ ^ 


SfT c) 

.... 


What Ft 


iy should be a side? 






^ Exercise "SetiiS 



|f^^^i;v';i. Copy -/aBG and ^EF by 'tracing -tham on thin paper.. 
Use your compass and stralihtedge to construct 'an- 



■ B-1 -if 



angle ^congruent to ^EF so you can compare the 
sizes of the angles. 




k f' ' 








^^l — 


" , ' 211 ' 












1 ' • 



... ■ 2^ 
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Siiiili^en-yo^^ I what ..liji^m^.^by 

;;;l/i;As;^^^ than the ^Izm of 



ana what is meaht 



^^^^ ^,~f~^S„ii^lfy^,«^i ^ 



'^;;::;.y6uv.oan often tell by looking at two angles which has the larga^^^^j^; 
^:C-B±ze. You can also tell whether they may ha congruent. 



■■■"-■■■■■"SiS 
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B 



"4 - A 



Sl4 
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imm- 



flv^T^ "<i -I- ;,*- i'\>^i<^4mtty-i^'S^s^'i!\s*^^^ ' 




' record «df/ how imieh .gasoline .^^hls , family^ bar 
ifr^^^v^acatlpn Aast , summer They_ useci 1_67. 



ly can travel lo 'miles :bn each-V 





w^il 18 126 brleki .lorig an% 4g bricks 



How many bricks are Uiere in thexwall? 



§ilS*^Si2*^i'If -^^^ are--usad"'ln"- making -'--a^.- shoe^ -^hgw- -many ...... ^...^...i--^..-^^..:.-^^^^^ 

^0m^i^m±lB' are needed to .make, .23. palra. of , these shoes? ^^i^f^ir^-N^ 
^a^&a^'>rM ^^^^^^^ ■ ' • 



3er makes a round' trip of 102 miles three 



^5?&$feSSS^times^^toil5r to collect and deliver mail in the San 

liSt0t;i§ji^8^ How. many miles ^ does it travel 

ij^^,|i^-^<*^f?i3^ ■ • ^ , , - . . . ......... .. . . 



-365- 



-days-r)^ 





:r'- 217 - - ' 
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225x700 
29756000 



52%7ia55 



^pt^?>^^v:f^^r*;^^^^ products are there In- this exan5)lie??^^-t-^;ft^fe?;^ 




X S063 



. ' \ ^ : 42068^67 

- Notice that* there are only- ^^^3 partial* products In. this-, 
example* these partial products was 
obtained. . ,„_: . ^.-^.^.^.^ . 

/ Mul triply] the numbers in the' f ql^wlngvexan^le and 
compare the product irtth the^. product In example^2, , 

X ^09 



Are the products' the ummi ^ ^^ly.?^,' - ' 
^ . ... ,. . , ^. . . . .... 

Are the partial praduots the same? Wi^? 



ERIC 




' -14 . ;; ; 23i : : and . 





^709 . and .5080^ . 1J-.....3S72 BXi^.,,^^iS, _j^^j^>^ 




16 .-^8971- -andU 6173 -? 




.,....i7.:4.;20Q5.«.;;md;j.a 




«id 36T^ • 
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.S^C^''^"/' how ibffiiy'i^ does he drive In 28 / days? ^ ' ■ ^ 

v2?. A grap^fanilt orchard has 32 rows of grapefruit tree^ ' ' 
tr^es in each rowr^'^ow many, trees are ^ tshera-C w;/^' 
Pi^ki'-^.JxK In the orchard? ' . ' ^lEs--- 

^^'!^\% ' 



1^ •*<ii 



^ \ 23i* 'k i^t i)lane travels 485 ffiUes per, hour on the average". 
^e.month, It Is -flo wn 114 hours. If that If an 
average month/ how many^mllae la it flown in a^-yaar? 



• 'V'' 2H, G?he Lincoln; family sp'fent $22k for ah 8- day trip. 

^If th^y spent the same' amount each day, how 
Should they plan to save foJ? next year's 21'-day 



•<^**'f^* ft. 



trip? 'iX'Hv''/ 

25. There Jf/ere- 105 paasenif^a bn a Jet^'pl^'^ going fr6m 
New York to Toronto, lacli. passenger rwaa allowed to 
take 66 '^'pounds of luggage i^th9ut ehat*|e. If each 
passenger took the full amount, -how Mny Qf 
free luggageVw#re carried? ' ' 



10. and 286'- ■ '20. 66 and *^:2it' 
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^"40"^ 44 46 ■ 48 W0\ 52 54 66 M 60 ^ 64 



W'T:?:^^^ line to help us eee that* . 

i^v^ * ' ^ Is jiearer to 50 thw ^6o. 

i gS is nearer to 60 than 50, 

we h^ve ^soovered a way to find the neareet multiple 



of ^ 10 to a number without uelng a number line, 

'^^^^ftat ii the nearest multiple of 10 to each of fchtse 
riumbers? ^ 



■ 92 61 3©- ' 13^t 

■49 ~, 34 ■ 4 285 ' 288 



75 

V:'-' ;'. ' ■ I- • 
^'■•■^ '''it'" 



46 567 , 



.4 .fer*^" * 



58 684 .^1 



4' 



..■1* * > 



25 139 675 ; 



K ■ 



223 



' 'If 



ECPMlSSINO *iroiffiroS TO TIE NEAREST MUMIPM OF ONE HUNDR^ 



100 110 ^20 130 . 140 150 160 170 180 190 200 310 



WS' have used a nimber line to^help us eee thats ^ . # 

^ ' ■ ' ' i ■ i > ^ ^ ' . , ............ 

l4S-".ie nearer ^d. 100 than 200*^ 

167 is nearer to 200 than 100. 



tp^^j-' We have dlaoovered a way to. find the neai'est multiple \ 

6t 100 to a number without using a niunber line, 

..\:J^. / - ........ iiRitat is the nearest niultlple of 100 to eaoh of. these,. 



numberi? 



1^5 255 ^50 ^66 

155 ^203 230 ^ 623 



. 0 



1 

.r. 




.S/'>tl''' 186 850 5^6 ^ ;^ 650 

nh ' , 290 . • ■.'io4 ' 857 

V. ■ < " . ■ . 

'i\ ■ 156- 572 7^t9 




Exploration 



W^I^Mpii^^l^^ shorter fonn ^for dividing,^; 

^iio^BlSSieiw^^ for dividing by 6* 



Lbnger; Forms 



r ■ - • ' 
























" ' 100 








6') fee 


6 ; ©6 






'goo 


600 


100 




236 


236 






180 


180 


50 


' , .56 


" 56 






-Si 


5^ 


— ^ 




2 . 


2 


139 












When ?36 


is ^vlded by 6, w3mt 



A Shortaj^ FOMi 




" } 

. is the remainder? , \ 

jlnd a mathematioal sentence that tells us that when we 
divide. ^6 by 6, the^ guotlant is 159 and the remainder^ 
is 2".- ' ' ' ^ 

We may . say tha-jb 100 and jd and 9 are parts of the 
quotient. Using place val^^# explain how the ^ ^shorter form tells 

us this. ^ ' 

225 ' 



^^^«iis:^c to learn about aivldlng 



i^W^ifl ilB^^will ^m^Txi things that om 

sldl^^^ whan we divide t 



v";f Can you find ^ short way to divide 928 by 6 so 
that you nee4> to TOlte only the quo tiant arid, remalnde^^^ 



you-amnp short way of dlvliUrigj . 

vthls chapter w^ you with It later* : ' 



k26 
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Exercise Set 4 



\ / ' For each of the following, divide the first number. 

by/the^saoend. VJrlta a mathamatioal santenca to daiort^^^^^^^ 
th^ result b 



1. 579 hy 8 



7. ^758 by 9 



J ^ ' . . ^2. 6847 by 9 



8. 1690 by 5 



5. 4496 by 8 



9* 5670 by 6 



.4. 4T(M by 8 



10. ^5^^9 by 5 



1728 bjr^ 



11. 5535, by aJ^ v '^? 



6. 2505 by 5 



12. 6572 by 8 



227 

,../ . 



;:lDi^n:Di^ mm lo and liss th^n loo 

' .Let us divide 859 by 2^, First, we will use one of the 
long forms. After we do thds, maybe you can see how we oan use 
'a shorter form. 





30 . 












23 M§ 




p )659 








. 690 




690 


30 




'W^':^-' '''' ■ ' - 

•a>K;-. . . . . 






169. 







A* Will the quotient be at least ^ 10? 
' Will the quotient be as great as 100? 
VJhat doee this information tell us? 

B.^ We oan use mtultlples of 10 to help us find part of .the 
^-^^^-^"-quotlent^- - - — ~- - ^ 

What are the nwltipids wf 10 ttmt are less th^ 100? 
' We tl^ to find the largest multiple of 10 that will be 

part of the c^otient. 

What is 10 X 23? What Is 50 x 23? 

tfmat is 20 K 23? What is 40 x 23? 

Have we found the^ largest multl^sle of 10 that will be 
part of the quotient? What is it? 

How do we know that 30 is the largest multiple of lO 
J that will be part of the quotient? 

Now axplaln the work shown In the boxes near the top of 
the page. 



i^SSS^tSfpiSffi^ part=/af the- quotient. 

^'"■^"^^^'^^^'^'Sife!^ part .of the c^otlent 



will . be" less than 10?; T. 

^^^■^'••fefttv.^^ number so tliat that number 



times 23 x^lll no greater than I69, What Is it? 
^^I^vi^dld you ' find that 7 is the laygest number to use? 
' .N9W explain hovi 'bhe work In the boxes below was completed. 








23 ) 859;.; 






::30 


■fj^ iS|i 


,.-.,Uii, 


161 






37 , 



m divided 859 by 2? . ^ 
vniat is the quotient? 
Wiat is the remainder? 



■Wx*ite a mathematiGal sentenoe that fteK^SjUs the 



show how to sheok your work , 



229 





NOW 'let -iir- divide 172^ By :67. Tiyo foms for doing this 



\% ' ' . "are Biibrni • in- 1 thp boxea below .V 



^V^i 


25 




»i , , 


5 

20 

67 ) lT2if 












... .381^ 


9 




335 











^ 






67 ) ITSit 






13^0 


20 








:- . =...;. 




5 

















Answer thaee questlone about the division. , /""''i'. 
How do we know that the ^oti^nt imiet be greater than 10 

....... ' ^-^ - , . --WV^ 



. but Isea. than 100? 



ii^ltiplts of 10^ help us find the first part of the ^ - 
quotient* How oan we find the largeet multiple of 10 to ust 
aa tha first part of thi quotient? \^hat is it? 

How do we know th^ the remaining part of the . quotient 
will be loss than 10? 



" ^''h^- ^w^aa:we find the remaining part of the ^otlant? tWhat 



Write ia'": 



sentenoe that tells us these thlngi. 
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^^Ili^^^O^iiaii^ by the second number,' 



Write 



^Jlfiiiath desGj^lbe tht result* 



1 



m^^ 



6. 4090 ^. 73 



2.. 3^0 by" 41 



7. 5136 by - "66" 



3. 2681 by 39 



8. 184 ' by 27 



2464 by 57 



6454 by 75 



5. 695 by 9** 



10. 5103 by 88 
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5i|5|^|?mtfeinatlcai to, help solve the following,;- 

i-^TOliieM . Express, each answer in a complete sentenee. 



11, It cost ftlfiS ^lot* am-i .to take 52 fifth-s*adare^ ^ 
. to the state oapltol. How mioh dbei eMh pupil havf 



■;y;:.^.,^-,.:.^,-. \.-^ 24 booktfr How many toxes will , fee needed 

' ;t6 hold 984 books? 



I f , ;> A BtoVe had a sale on one model of a bloyele. 68. , 

; ■ bteycles of this mod^l were sold for a total amount, -j 
i;.:, . ..1 Of .M»M6- What was the sale price of a bloyole? 



232 



14. Jftrie has 630 stamps that she wants to put Into ^ .j 
enyelopea. If she puts 45 stamps In each envelope, ^ 
how m^V envelopes will she need? 

15. 'An automobile is moving at a speed of 28 feet 
per second. How many seeonds will W.^ske it to 
move 980 feet? 



. Exploration 



/.V . 



> v.' 



; ;'.v/nj"i^-kiet.'Us think about dividing ^.6 by 6. 
i^^^S^i^Sf^lft'mav how to shorten ,dUr .\^ortc from eithi 



er one 



;-^^p^4%1i^ tw^^^ left^to - toe\' 6rtf \ at ^t^^ right * 



30 



100 

^ ) fed 



60Q 
236 
18b 
56 

2 



600 



236 
180 



56 



100 



30 



139 




we divided ^6 by 6. 

i 

What ±s the quotflent? 
What "li the remainder? 



• - What^^jhathamatflcal sentence tells us these things^ 

^^^laln how we used place value to shorten the writing 
^etlent numeral in the fonn at the right. 



233 



243 




0i^k 6m ahorttn our work tven;, 



159 



139 



^m:- ' ■ ■■■ ■ ■ ■ ■ 



6 

236 

18 : 
56 



(6 hundreds) 



(18 tttrts) 



(gif ones) 



0< . ^ 



V/e have us ad plaot value to help ug shorten the woVoiixi^ 
of the q^dtl^nt numeral. In^ti^ f orrp^ at the ri^t we..alSD/.:^,^.j^^ 
use pla.oe 'v^\:# to help ue 0h4i''.t^^¥"^^i^Jf P^^r^^ of our ^ 
work. ' ^r'T ' ' ^ « 



;v:\ ■ ' ■ Hpw did we Tuee plfLoe value to shorten th# writing 
y of 600?^ 



?:;^^;^^rof 180? 



How.^d we use ifclaoe value t© shorten the writing 



is 54 written the S^i^ay in both forms?. 
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V- ■ In Form b/ explain how you could use eaoh of these 
-'^Sh&lpeTB-^^^i^fmi \^5:th place valuei to work the example. 




^Wk&n .dlvidjhg." the hundrads^ think: 



'\^''^^^f^' V 'S^'^S^ . Thfi' quotient is remainder is ^ "S/ 

' '■^l(^en* dividing the teha^ thinkj . ' ; r 

/ 25 6. The ^quotient ±b . 5;; tiie rpmalndfr Xs ; 

Wh^tt' "diyldins the onee, thliiki ,^ ;. 

^ 5^ ^ 6^'". Bfthfe quotient "la 9| the ^re^malnder is 2. 

Could you use these. same '^helper© " wlth^.,Bp^m .0^ Explalifi;^:;. 
vrtiat does " r '2 " me^ l^i Fortn c? ^ \ " . ' ' ; ^ - ^ 

If *yoii have a good mtihory, you don't even* to w^lt^;>^^ 

the (2) and the ^5) in Form c. if '^you can rimember them, 
all you need to write la the quotient gmd the remainder 1 
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threp forms of aivldlhg for the_ 



. ' 2 3 8 r 4 



iili^:ill|i^£38^ ..... . . ... ___ 



=';m ;X ■= . . 

'/^tii:^..^^ you Gould uee each of these '■■helpei*S'^'j 



.... ... . . ^ , _ 



When dividing the. hundreds^ think 1 

16 7. The quotient le 2y the remaindtr li 2, 



TflHWH ;^fliVlding:j"the'''fiens, think: 

a^;-4* . The ^^Qgtient la Ji tha ramalnder is 6, 



when dividing the oiies-, Ljiiiiiti _ ^ ^ 

60+ 7i TOie quotlant 16 8j the renminder is 4. 



^%WHEN DtVlSORS ARE MULTIPLES OF TJEN 















c. 





282 



- r- - -: 282' 
.30 8469 



69 ' 



60 



4. ;ait6£ 



69 



'60^ 



69 



Here are somf of the v)&yfl we can shorten our -work when 



A. 



280 



280 



aivide 9382 


by 70. . « 




"^34" ^ 


<■ . : 13^^ ^ 


134 


70 ) 95^2 


70. ; 9382 


" 'JO ) 9382 7"""'' 


" 7000 


,70 -■ , 


70 


2382 


:s38^^^^t: ■ 


,/ . ';238 


1 2100" 


« , . • 210 ■ 


- ^ 210 


--'—28a—- 







s 280 



.238 





?C!^tffiW'i%^JtIie q^oti^nt " and-J^rrijmaincier when 9382 is divided 



^^^iNJimj^di vl dln^ 8^i65 


by 50^ how Gould you use aach^ . 




f_ these as "helpers"? , 








24 3 ■ -6-^5 

-ILU. ■ ^ ^t- , , 1- n - rr - ■ r*^ 




^r^-,VHrnf . >, . . ^H^t-T-f-^r.^ n- ■ >, ^ ^ 







When dividing 9382 by 70, how could you use .each 



f ttiese as "helpers"? 



.23 ^ 7 



28 -4-, L 



\Vhlch ToTm do you underat^d best for working each 

xanmle? , 

^1 ■ • - - . 

If you can uaa a, shorter forai than tha ones gl-^tn on 
*i%ree8dlng page, use the ohalicboard to show, mfl explain 
;t tbi:dtifi©r pupils In the olase,. . _ v 



239 



249 





.j-f<}i:=^f4 



i 'dm t hat' jrou aaft . 




-^"-^n"'"^/ r^i' 

i .^pi- — ^ -i-r^^i ^|f^«^^*-s• 



8. 90 ) 3864a 



9. 20 ) 655« 



^'4. :'"8o J 9000 

::' 5. 60 ) 8563 



10.""" 80 pf^t:^^^ 



11. 70 ) 5B72 



6. 20 ) 7/^59 



12. 90 ) 88it29 






^|e%f ,%!^;10 Vftttld- 100 . ■ ' 

^Cf ^/J: 'our^quotlerit ^must be between 10 and lOO 
Vli^^ '25, '^Marer Ito ^,.20 '.^or to 50? 
v.'Slhoe' ' 23 'is nearer ^to 20, let U3 use 9 4-2 
as'^SiV'helper" to try to find the first part of 



...,.^^.>i:^.v^. - ..... ..... ... 

U.th«-^ quotient. For 9 2,_we„thlnk "4". 

Doea^the^r ^ written above the 7— tel^ us that 

the first part of the quotient is 4o? Why? 
■^"Can ^he remaining part-of- the -quotient -be-^as™^^ 

great as 10? Explain. 
?'^'Kw*"3!et uB ubV' 5-i-2 as a "helper" to find the." 
."t remaining part of the quotient. For 5 4-2, we' 
'rethink "2". Wt^-lB the 2 written above the 5? 
\. <}l».t is the quotient when we divide 975 W 23? 
""^^Jftist Is the remainder? IS the remainder leii 

'than the divisor? 



23"r^" 



23 T7f? 

920 



42 

23' rro 

55 
46 

9 



;",The-ehecJc at the right will tmll us. 




241 



975 



i 



68 ) 1.1959 f 




•-f^K<i"w^leb-ua~UBe - -57-4— 7-^aB^a-"helriga'''y-"to'.ieind^'-^'^-".' '" > — / -,„-v-^.^^ -^ 
the". remaining part of the quotient. ^ ■' ^ .^f : 



fj>% - r ^ ^ 



l;/;\Why;ie ths 8 written where it la? 

What Is the_quotlent ^when we_ divide^ 1939 5., 
by 68. What is thrf rairpinder? 
Is the remainder lass than tht cllvlsor? 

^ ' Write the mathematlGal eentence that goes with this 



: I .©Kainple."^ : ■ 






Show the check for the work. 






■■' ■ ' . . , . .. f ' . . . . M ' , . . '.' ..■\....s:,:■i^■^^: 

1 ' ... '.J. , 



242 . 

^52 





>t;jW -Tfr I* s ^^-^^ ^Y->^^ " ^--S 

^M^''J:is^^' -'■\«-^----^..r^-j-t?-r-->-A--jw.. •»■ - ' -, - 

f,*ni-TTn-si'.Ti-t>w<- 7ii-^-^a:»^^^^ij. -L ■ ■''■■ -^"« ''-*-~'-'<'^'*—- |18atl '.i]iTirif'-tT[ttiiW«l'n iiTri-| hTi lii' -liiVi 1 1'lilh T "If ii iT t 1' frTili f li"!!' "i i' i ' ' li i i i ii i 1"! i ■ 







8. 



3.»rT fr * I 1.1 i_ -*- -a 



9. 



10. 



4. 88 Twr^ 



11: 




5^ ' 



6. 73 y 




T i 
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What i'S\the remainder? 



Is the remainder lege than the divisor? 



iil — 


M Write the mathematloal Bentence for this , example* 
















. ShQW, the Gheck for yo^r work. 
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i^'Mm-m^m^0i»ntmm^Bt part of-^the .. 



■ --r-j- ■?■»•.•• >-'57 ,■ .v-1: •K,'"- 



500? , 









'■mm- 




0^ 



If ■K{ tot ' Is ' th4''?quotlent? 
ift^lj]i^>jB the remainder less than the ."divisor? 



e for tm^ aKample';'^1*?;i 




. ^ e'w ^'.J- rii, 



u::r 



^ '^1% ... 



for you'^vWbrk. 



1 1*'?/*^^' 
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''4 



!5;t'^^.V^..j>k/.IP6r*eadh example: 

Wrl te the mathematloi:! aenteno© , 




Show a cheak for the work. 



I* ' 


» 1- ^ 


. I- 

/ 


















- -/ ■ \ . . . . .... j2;:^:^MS'^;^Kfi^^ 




gji^sii^iS^^ Irowa of...saat3..on one. 3lcie of a footbaH^;i.au«;.,j^ 

|ife4:i,Hp/.;,.i^;,,..>:. fle^ .There dre seats for .6,572 people. If each , j.^.^;^ 





rTT;i*ow has the 


sama number -or- sSate', how many- seats are - in - 






aaph row? 


r . 





T87 



19- 



A machine made^' 9)503^ pehcllB I'n^ 4y '^nffnu.tesV"^'How 
many pencils .did it make In- 1 ^ minute? 

A book company can pack 58 ^books In each box. How 
many boxes i^illl ^be^needed to pack "59# 0l8^ books? 



20. There were;'^'^^ 5b j; 902 ^ visitors to a parli In 62 days, 
the same number of people visited the park each. day. 



If 



.how many people- visited the^park each day? 




, Is MVthe r^Mt part of the^ ^uoti^ntS 



r 




Let us nov;'Use^,5p^^^ as th* ^flrst part of - 
:,y^3.aln tihe woj^lc^^.n the .^to:^;:/. ^ ■ , 



1- * } 





^1 



ERIC 




R&<ttryyaa;<^jFl^ part^of' the 






-J. * 
' It 




* 1 











use 8 as the rtmalnlns 
r^^^^^y-fpg^ quotient. ^ 




imow that ^8 is too great? 



IS r'^ ^* 



^A.^-r7;*ri 'as'^tLT^" the r^mainlns patft of the quotient?. 
^*f?^'r^'^7^H0tti^^^ the mortc in the box show ^his? 





905 ...by 
What^^'iS the quotient? 



What the remainder? 



s 



I^l,'tti(i^J(SWBalpaer4.1eis_than ,the _aivlsor?^._ 



y 



^31 

120 

.185 
168 



t 4 



' . ^ i 






( 


5 • , ^ 




tff^Jt t.-*>\^ =^^f-t^^ ^ ^= f =t 








^^^.^^^ g-^ 

, ^ i ■ r 


i 
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[^miS,m%yxB.'^Qvk ^Ltl^ the example i , ^JL915 4-3.S. 

= Tq^'try 'tb find, .the flr^t part of ^ the' quotient^ 

'dan use ig -i- 4- aa a "helper, " and think 
■'"if." Loolc carefully at -the wsrk fn the box!* 

How can we knovj that 4o is not the greatest 
"imirtiple of 10 we can uae as the fl^st . 

part of th# quotient? - t 



Let uiw^now use 50 as the tfirst part of fcht 
quotient. Is this the greatest multiple * 
of 10 we can use? i^laln. 

To ti^ to find the remaining part oi lu^ 
^quotlent^iJi^^ + ^» as § "uelper" 

and think "2." * 

HoW can we tell thai .1 

greatest number to u^^ i 
■ fpart of the quotleiit? 



^ he ^ teiaa J 





Lst us use 3 as tU4^ , ^i.*.. . 1. 1 ^^^^ 
the ;^^otient* is thi^ tiie ^^eat^bL 
number wa can use? acpiain. 
We 'divided 1915 by 56. 
Iftmt ts the quotient? 
^at is the remainder? 




"Helpers do not alw^^^* 
^he quQtitht. 



25r 



^ireuL parts-^ of 



-Eicerclie Set 16 



4 



■I- ^ 



4 
9. 



93 rw 



0 * 



-.3. 5^") 9160 

' . ...... ig, ....... • 



6. .28 ) 2688 



T. 2^ 



''8.'" 81 ) 3*^ 91 



13^^ 75 r^WT 



14. 
15. 



92 1^19780 



) 58270 



ift 75 ) m^^9 
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:^i:€tX#:SMeSS&tJ2^^ to help tfolva |he following 

:i^proBiiiSt"^-E^^ In a complete sentenf^. 



^: ' A maoMrit pro^ 348 spoone an hour* How many 
ao;ien will, it pVo^uo© In 8 hours of continuous 



'^^"^^"'■■V.:'" .operation J 



aS. Anito^torl\OT IS,-, to be used for a meeting of 958 

persons* if ' €abfi row seats 21 persons, how mMhy 

; . . . - « 



19. Robert reads approAimai ..i ^ nwi ds a ndnuta. How 

mMiy. Hilnutes w3J.l it tftKo lam i-a4d a story of lojo 
words? %, ' , 



20* grapaf rulti. orehard hW ^^664 trees in 32 rows. How 
^ many trees are ^ there :Ui each low? 



0 
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■'SHOROiENiNa OUR WORii' 



4' 



Btploratlon 



' -^ We' can usS place va^ to shorten our vjorlc VJlth division' 
exampies , when divisors are between 10 and 100, 

Think of. dividing 'l7B3§r hy ^5. 



396 
1350Q 
4050 



286 
270 



16 



B. 

396 

k ) iim 

135 
^t336. 
HQS 
286 

£70 
16 



C. 



396 

U5 ) imb 

, . 135 • 
, - ii326; 
H05 



286 
270 



16 



XXjea HO^u Oi^u M t5) 4 16? 



E^laln how fuih, u ij i. utf LiibJi Korm A. 



SSEplaln how Porm 0 Jo eh-^i ii-i than Form B- 
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^64 



•Use; the shorttst fom you oan. 




29 ri5B5 



6. 86 ) 43688 



58 ), 39092 



10.,, s8 ) isaaa 

11 J 92 j mit 
( 



1 h 



73 ) 61566 



7. 18 ) 6804 



3. 19^) 1^30 



TJs© mathtmatioal sentenbes to help solve the ^follQwlng 
^problemi. ...depress eaoh answer in a Gomplste sentence* 

I'e. Thi QOiTunlttee has 685 tlekets for the soteel play,^^, v 
Th&y put 15 tioketl In each package, , How many - 
'packages ol^ tickets did theyt have?^ Were there , 
left wer? If so^ how many? 



17. Mr. Jones bo16 52 televlBlon sets for , irijO^;^ \ "Ifi 
these were all of the same model, what was th©/ price 




of^one set? 



18 .—ton-wants -to make ± aur talne * .She . nrf e d§^^M^^.y .l^ftpftj^^^j 

of material for eaah cui^taln. How majiy yards of . 

• ^ t 

material does mhm need? ' ^ , . 



19, The Boy Scoulo ware naviiia ^ party. Their mqt^ers 
baked 134 cupaakes luv Ui& party. If each of^%^: 6? 
boys had the sajfw niAiub^r uf uupoakas, ,h©w many ^^wpul^ 
each boy eat? ^ ' < # * 

20. Jean packed 26b h.lo boxes. If oaeh box 

: i f f 



•holds 56 oranges, hww lu^^^^ buxes did f he ^f j.11? 



